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CHISMAN CREEK SITE, GRAFTON, YORK COUNTY, VIRGINIA.

#DR
DOCUMENTS REVIEWED:

I AM BASING MY DECISION PRINCIPALLY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF COST EFFECTIVENESS
AND FEASIBILITY OF REMEDIAL ALTERNATIVES FOR THE CHISMAN CREEK SITE.  ALSO, MEETINGS TO
DISCUSS THESE REMEDIAL ALTERNATIVES HAVE BEEN CONDUCTED WITH THE STATE AND THE GENERAL PUBLIC.  I HAVE BEEN
BRIEFED BY MY STAFF ON THE DOCUMENTS AND THE MEETINGS AND THEY FORM THE PRINCIPAL BASIS FOR MY
DECISION.

         - REMEDIAL INVESTIGATION REPORT, VOLUMES I AND II, CHISMAN CREEK
           SUPERFUND SITE, YORK COUNTY, VIRGINIA, NOVEMBER 22, 1985,
           PREPARED BY CH2M HILL

         - PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION, CHISMAN CREEK
           SUPERFUND SITE, YORK COUNTY, VIRGINIA, AUGUST 1986, PREPARED BY CH2M HILL

         - FEASIBILITY STUDY REPORT, CHISMAN CREEK SUPERFUND SITE, YORK
           COUNTY, VIRGINIA, AUGUST 1986, PREPARED BY CH2M HILL

         - STAFF SUMMARIES AND RECOMMENDATIONS

         - PUBLIC COMMENTS AND RESPONSIVENESS SUMMARY.

OPERATION AND MAINTENANCE

THE STATE OF VIRGINIA WILL PERFORM POST CLOSURE OPERATION AND
MAINTENANCE OF THE SITE.

CONTINUING ACTION

THE U.S. FISH AND WILDLIFE SERVICE IS PREPARING A STUDY FOR EPA ON THE ENVIRONMENTAL IMPACTS OF THE SITE ON
THE STREAMS AND PONDS ADJACENT TO THE FLY ASH PITS.  ONCE THE U.S. FISH AND WILDLIFE SERVICE CONCLUDES
ITS STUDY, EPA WILL DETERMINE THE NEED FOR ADDITIONAL REMEDIAL MEASURES FOR ANY PONDS OR STREAMS AFFECTED BY
THE SITE AS A SEPARATE OPERABLE UNIT UNDER SECTION 300.68(C) OF THE NATIONAL OIL AND HAZARDOUS
SUBSTANCES CONTINGENCY PLAN (NCP), 40 CFR SS300.68(C).

#DE
DECLARATIONS
 
CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE AND COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA)
42 U.S.C. SS9601-9657 AND THE NCP, I HAVE DETERMINED THAT THE REMEDIAL ACTION DESCRIBED ABOVE,
TOGETHER WITH PROPER OPERATION AND MAINTENANCE, CONSTITUTE A COST-EFFECTIVE REMEDY WHICH MITIGATES AND
MINIMIZES DAMAGE TO PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE REMEDIAL ACTION MINIMIZES OR ELIMINATES
THE THREAT OF FURTHER CONTAMINATION TO THE GROUNDWATER AND THE ENVIRONMENT.  THE STATE OF VIRGINIA HAS BEEN
CONSULTED AND AGREES WITH THE APPROVED REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED THE
APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES. 

I HAVE DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF TRUST
FUND MONIES FOR USE AT OTHER SITES.

   9/30/86                             JAMES M. SEIF
     DATE                              REGIONAL ADMINISTRATOR.



                     SUMMARY OF REMEDIAL ALTERNATIVES SELECTION
                            CHISMAN CREEK SUPERFUND SITE

#SLD
SITE LOCATION

THE CHISMAN CREEK SUPERFUND SITE IS LOCATED IN SOUTHEASTERN YORK COUNTY, VIRGINIA, IN A 520-ACRE
SUB-WATERSHED OF THE CHISMAN CREEK COASTAL BASIN ON THE VIRGINIA PENINSULA (FIGURE 1).  CHISMAN CREEK IS A
TRIBUTARY TO CHESAPEAKE BAY.  THE SITE CONSISTS OF FOUR ABANDONED SAND AND GRAVEL PITS THAT WERE FILLED WITH
FLY ASH FROM THE VIRGINIA POWER, (FORMERLY VIRGINIA ELECTRIC AND POWER COMPANY), YORKTOWN POWER
GENERATING STATION (FIGURE 2).

THE FOUR FLY ASH DISPOSAL PITS ARE LOCATED ADJACENT TO WOLFTRAP ROAD (STATE ROUTE 630), APPROXIMATELY 0.7
MILES NORTHEAST OF THE INTERSECTION OF ROUTE 630 AND U.S. ROUTE 17 (FIGURE 1).  THE SOUTHERNMOST PIT, AREA A,
IS APPROXIMATELY 13.5 ACRES IN AREA AND IS BORDERED ON THE WEST BY THE FORMER YORK COUNTY MUNICIPAL LANDFILL
AND ON THE EAST BY ROUTE 630.  AREA B, APPROXIMATELY 4.5 ACRES, IS 700 FEET NORTH OF AREA A AND IS BORDERED
ON THE EAST AND WEST BY INTERMITTENT STREAMS.  AREA C, APPROXIMATELY 12.9 ACRES, IS 500 FEET NORTHEAST OF
AREA B, AND IS BORDERED BY ROUTE 630 TO THE WEST AND BY CHISMAN CREEK TO THE NORTHEAST.  AREA D,
APPROXIMATELY 5 ACRES, IS 150 FEET NORTHWEST OF AREA C.  PARTS OF AREAS A AND C ARE ELEVATED BETWEEN 5 AND 20
FEET ABOVE THE SURROUNDING LAND.  THE RELIEF OF AREAS B AND D IS SIMILAR TO THAT OF THE SURROUNDING LAND.

SURFACE HYDROLOGY

THE PREDOMINANT SURFACE HYDROLOGIC FEATURE OF THE AREA IS CHISMAN CREEK, WHICH IS LOCATED DIRECTLY EAST OF
THE FLY ASH PITS.  CHISMAN CREEK IS A TIDAL ESTUARY 3.75 MILES LONG WHICH FLOWS EASTERLY INTO CHESAPEAKE BAY. 
THE CREEK IS APPROXIMATELY 0.5 MILES WIDE AT ITS MOUTH, WHERE THE AVERAGE DEPTH IS 12 FEET.  THE MEAN RANGE
OF THE TIDE IN THE CREEK IS APPROXIMATELY 2.5 FEET.

SURFACE DRAINAGE OF THE AREA AROUND THE FLY ASH PITS OCCURS THROUGH A WETLANDS AND A NUMBER OF SMALL, UNNAMED
TRIBUTARIES TO CHISMAN CREEK. NATURAL DRAINAGE THROUGHOUT THE AREA HAS BEEN ALTERED BY MAN-MADE PONDS WHICH
RESULTED FROM THE EXCAVATION OF SAND AND GRAVEL FROM THE TABB FORMATION.  A NUMBER OF THESE PONDS ALSO DRAIN
INTO THE TRIBUTARIES OF THE CREEK (FIGURE 2).

HYDROGEOLOGY

THE FOUR FLY ASH DISPOSAL PITS ARE SITUATED ON THE HORNSBYVILLE FLAT, A 1/2 MILE WIDE PLATEAU
CHARACTERISTICALLY 25 TO 30 FEET ABOVE MEAN SEA LEVEL.  THE CHISMAN CREEK SITE AND SURROUNDING AREA ARE
UNDERLAID BY TWO GEOLOGIC FORMATIONS, THE SHALLOW TABB AND DEEPER YORKTOWN FORMATIONS (FIGURE 3).  THE LATE
PLEISTOCENE TABB FORMATION IS COMPOSED PRIMARILY OF MEDIUM SAND WITH SOME GRAVEL OR FINE SILTY CLAYEY
SAND, AND IS OF MODERATE TO HIGH PERMEABILITY.  LOCALLY, THE THICKNESS OF THE TABB IS AS MUCH AS 20 FEET.  IN
SOME AREAS THE TABB HAS BEEN COMPLETELY EXCAVATED OR REMOVED BY NATURAL EROSION.

THE LATE MIOCENE/EARLY PLEISTOCENE YORKTOWN FORMATION UNDERLIES THE TABB FORMATION AT THE SITE.  THE YORKTOWN
CONSISTS PRIMARILY OF GREENISH-GRAY, SILTY SAND WITH WHOLE AND BROKEN CALCAREOUS FOSSILS
(SHELLS) INTERSPERSED OR HEAVILY BEDDED THROUGHOUT; IT IS OF RELATIVELY LOW PERMEABILITY.  THE THICKNESS OF
THE YORKTOWN AT THE SITE IS UNKNOWN, BUT IT IS ESTIMATED TO BE 100 TO 150 FEET.

THE REGIONAL PATTERN OF GROUND WATER FLOW IS FROM MAJOR RECHARGE ZONES IN THE HIGHLANDS WEST OF THE STUDY
AREA, EASTWARD TO DISCHARGE ZONES IN AND ALONG CHISMAN CREEK.  IN DETAIL, HOWEVER, GROUND WATER FLOW
PATTERNS IN THE STUDY AREA ARE MUCH MORE COMPLEX, SHAPED BY DETAILS OF SURFACE TOPOGRAPHY, BY LOCAL RECHARGE
WITHIN THE STUDY AREA, BY THE DIFFERENCE IN CONDUCTIVITY BETWEEN THE TABB AND YORKTOWN FORMATIONS, AND BY THE
TOPOGRAPHY OF THE SURFACE OF THE YORKTOWN.

IN GENERAL, LOCAL FLOW DIRECTIONS IN THE TABB ARE TOWARD THE PONDS AND STREAM CHANNELS TRIBUTARY TO CHISMAN
CREEK.  THE DIRECTION AND ESTIMATED VELOCITY OF GROUND WATER ARE SHOWN ON FIGURE 4.

VERTICAL MOVEMENT OF GROUND WATER GENERALLY IS DOWNWARD FROM THE TABB INTO THE YORKTOWN, BUT AT A VERY LOW
VELOCITY (LESS THAN 10-7 FEET PER SECOND OR LESS THAN 3 FEET PER YEAR) OVER MOST OF THE SITE. HOWEVER,
RELATIVELY STRONG UPWARD FLOWS OCCUR ALONG CHISMAN CREEK AND AROUND THE OTHER SURFACE WATER BODIES.  THE
YORKTOWN FORMATION PRESENTS A SIGNIFICANT GEOCHEMICAL BOUNDARY BY VIRTUE OF ITS HIGH SHELL (CALCIUM
CARBONATE) CONTENT, WHICH CAUSES PORE WATERS TO HAVE VERY HIGH PHS.

AREA LAND USE



APPROXIMATELY 500 TO 1,000 PEOPLE LIVE WITHIN 1 MILE OF THE CHISMAN CREEK SITE.  LAND USE IN THE IMMEDIATE
VICINITY OF THE SITE IS MAINLY FOR SINGLE FAMILY RESIDENCES.  EXTENSIVE RESIDENTIAL CONSTRUCTION WAS
UNDERWAY TO THE SOUTH OF AREA A AT THE TIME OF THE REMEDIAL INVESTIGATION (RI).

CHISMAN CREEK SUPPORTS PRIVATE AND COMMERCIAL MARINAS AND NUMEROUS PRIVATE DOCKS, AND IS A POPULAR FISHING
AREA FOR BOTH PRIVATE AND COMMERCIAL FISHERMEN.  PONDS IN THE AREA ARE REPORTEDLY USED FOR RECREATION AS
WELL.

MUNICIPAL WATER SERVICE HAS BEEN EXTENDED TO MOST OF THE RESIDENCES ADJACENT TO THE FLY ASH PITS.  HOWEVER,
46 RESIDENTIAL WELLS IN THE VICINITY OF THE SITE WERE BEING USED FOR POTABLE WATER SUPPLY AT THE
TIME OF THE RI.  MOST OF THESE WELLS ARE BELIEVED TO BE COMPLETED IN OR BELOW THE YORKTOWN FORMATION, BUT AT
LEAST TWO ARE COMPLETED IN THE TABB (DEPTHS LESS THAN 30 FEET).  APPROXIMATELY 20 OTHER WELLS IN THE AREA ARE
USED SOLELY FOR PURPOSES OTHER THAN HUMAN CONSUMPTION (E.G., WATERING GARDENS AND LAWNS.)

#SH
SITE HISTORY

IN 1957 AND 1958, TWO UNITS OF THE VIRGINIA POWER YORKTOWN POWER GENERATING STATION BEGAN BURNING COAL MIXED
WITH COKE FROM A NEARBY PETROLEUM REFINERY.  FLY ASH WAS PRODUCED FROM THESE UNITS UNTIL 1974, WHEN VIRGINIA
POWER CONVERTED THEM TO BURN FUEL OIL.

BETWEEN 1957 AND 1974, VIRGINIA POWER EMPLOYED A PRIVATE CONTRACTOR TO HAUL AWAY THE FLY ASH FROM THE
GENERATING STATION.  THE CONTRACTOR DISPOSED LARGE QUANTITIES OF THE FLY ASH IN FOUR ABANDONED SAND AND
GRAVEL PITS IN THE CHISMAN CREEK WATERSHED; APPROXIMATELY TWO MILES SOUTH OF THE GENERATING STATION.

HOMEOWNERS IN THE VICINITY OF THE SITE REPORTED THAT THE FLY ASH WAS TRANSPORTED TO THE PITS IN OPEN TRUCKS. 
NO DUST CONTROL MEASURES WERE USED, AND FLY ASH APPARENTLY BLEW FROM THE TRUCKS AND THE PITS.
LITTLE, IF ANY, ATTEMPT WAS MADE TO CONTROL EROSION, AND DURING HEAVY RAINS FLY ASH APPARENTLY WASHED FROM
THE PITS INTO CHISMAN CREEK AND ITS TRIBUTARIES.

AREA D APPEARS TO HAVE BEEN PARTIALLY FILLED WITH FLY ASH WITHIN APPROXIMATELY THE SAME TIME PERIOD AS THE
OTHER THREE PITS.  HOWEVER, THE OWNER OF AREA D REPORTED THAT ALL OF THE FLY ASH WAS EXCAVATED FROM
AREA D AND DEPOSITED IN AREA C SOMETIME BETWEEN 1971 AND 1973.  AREA D WAS REPORTEDLY THEN REFILLED WITH
CONSTRUCTION RUBBLE FROM PUBLIC UTILITY CONSTRUCTION OCCURRING ALONG WOLFTRAP ROAD AT THAT TIME.  THE RI
CONFIRMED THE REMOVAL OF FLY ASH AS THE DRILLING SAMPLES SHOWED ONLY TRACES OF FLY ASH.

AS ENCOUNTERED IN BORINGS AT THE SITE, THE FLY ASH IS TYPICALLY A DARK GRAY SILT OR FINE SAND, WITH
OCCASIONAL GRAVEL OR PEBBLE-SIZED FRAGMENTS.  FLY ASH IN AREAS A AND C APPEARS TO BE COVERED WITH A PATCHY
DEPOSIT OF SANDY FILL UP TO TWO FEET THICK.
 
IN 1980, A DOMESTIC WELL WEST OF AREA C WAS REPORTED TO HAVE DISCOLORED WATER.  IN 1980 AND 1981, THE STATE
BOARD OF HEALTH (SBH) AND THE STATE WATER CONTROL BOARD (SWCB) SAMPLED GROUND WATER FROM
RESIDENTIAL WELLS IN THE VICINITY OF THE FLY ASH PITS TO DETERMINE IF CONTAMINANTS WERE PRESENT IN ELEVATED
CONCENTRATIONS.  SUBSEQUENT STUDIES TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION INCLUDED
INVESTIGATIONS BY THE SWCB AND VIRGINIA INSTITUTE OF MARINE SCIENCE (VIMS).  BOTH OF THESE STUDIES FOUND
GROUND WATER AND SURFACE WATER CONTAMINATION IN AND NEAR THE FLY ASH AREAS.  AS A RESULT OF DATA
GATHERED AND CONCLUSIONS DRAWN BY THESE STUDIES, THE SITE WAS INCLUDED ON THE NATIONAL PRIORITIES LIST (NPL)
IN 1983.

REMEDIAL INVESTIGATION FINDINGS

THE RI WAS CONDUCTED FROM 1984 TO 1985 AND A REPORT WAS ISSUED ON NOVEMBER 22, 1985.  THE RI FOUND THAT
CONTAMINANTS ARE FOUND IN THE FLY ASH ITSELF, IN THE SEDIMENTS OF CHISMAN CREEK AND ITS TRIBUTARIES, IN
GROUND WATERS WITHIN AND ADJACENT TO THE PITS, AND IN POND AND STREAM WATERS TRIBUTARY TO CHISMAN CREEK. 
NICKEL AND VANADIUM ARE THE MOST UBIQUITOUS AND ABUNDANT OF THE TRACE METAL CONTAMINANTS; ARSENIC,
BERYLLIUM, CHROMIUM, COPPER, MOLYBDENUM, AND SELENIUM ARE ALSO PRESENT AT ELEVATED CONCENTRATIONS IN SOME
PARTS OF THE STUDY AREA.  SULFATE AND TOTAL DISSOLVED SOLIDS (TDS), WHICH OCCUR NATURALLY AT RELATIVELY HIGH
CONCENTRATIONS IN THE CHISMAN CREEK ESTUARY, ARE ALSO ELEVATED IN GROUND WATERS AND TRIBUTARY WATERS
CONTAMINATED BY THE FLY ASH.  NO ORGANIC CONTAMINANTS ATTRIBUTABLE TO THE FLY ASH WERE FOUND DURING THE RI.
SAMPLES OF FLY ASH TAKEN DIRECTLY FROM THE PITS DID NOT CONTAIN HAZARDOUS CONCENTRATIONS OF TRACE METALS, AS
DETERMINED BY THE EP TOXICITY TEST.  THE RI CONCLUDED THAT THIS LOCALIZED CONTAMINATION IS   CAUSED BY THE
FLY ASH PITS.



FOR SOILS AND SEDIMENTS, HIGHEST LEVELS OF CONTAMINATION ARE FOUND IN SAMPLES FROM THE FLY ASH DISPOSAL PITS,
WHICH HAVE CONCENTRATIONS OF VANADIUM, NICKEL, ARSENIC, BERYLLIUM, COPPER, AND SELENIUM BETWEEN ABOUT 10 AND
100 TIMES BACKGROUND.  CONCENTRATIONS OF VANADIUM AND NICKEL ARE COMPARABLY HIGH (UP TO MORE THAN 100 TIMES
THE BACKGROUND LEVELS OF 10 TO 15 PPM) IN SEDIMENTS FROM TWO PONDS DIRECTLY NORTH OF AREAS A AND B. SEDIMENTS
FROM SOME PARTS OF THE TRIBUTARY STREAM CHANNELS SHOW CONCENTRATIONS OF VANADIUM AND NICKEL UP TO ABOUT 50
TIMES BACKGROUND. SEDIMENTS FROM THE ADJACENT PART OF THE CHISMAN CREEK ESTUARY ARE
CONTAMINATED WITH VANADIUM AT CONCENTRATIONS ABOVE APPROXIMATELY 100 PPM; SEDIMENTS FROM MUCH OF THE REST OF
THE ESTUARY HAVE RELATIVELY LOW LEVELS OF VANADIUM CONTAMINATION.

FOR SHALLOW GROUND WATERS, HIGHEST LEVELS OF CONTAMINATION ARE AGAIN FOUND WITHIN AND IMMEDIATELY BENEATH THE
FLY ASH PITS, WHERE CONCENTRATIONS OF TDS AND SULFATE ARE APPROXIMATELY 10 AND 100 TIMES BACKGROUND LEVELS,
RESPECTIVELY.  TRACE METALS SHOWING HIGHEST CONCENTRATIONS ABOVE BACKGROUND ARE VANADIUM AND NICKEL (UP TO
ABOUT 1000 TIMES BACKGROUND); ARSENIC, BERYLLIUM, CHROMIUM, COPPER, MOLYBDENUM, AND SELENIUM SHOW
CONCENTRATIONS UP TO MORE THAN TEN TIMES BACKGROUND.

FILTERED SAMPLES OF CONTAMINATED SHALLOW GROUND WATERS IN THE TABB FORMATION DOWNGRADIENT OF THE FLY ASH PITS
ALSO HAVE HIGH LEVELS OF TDS AND SULFATE, IN EXCESS OF THE SECONDARY MAXIMUM CONTAMINANT LEVELS
(SMCL) OF 500 AND 250 PPM, RESPECTIVELY.  (SMCLS ARE FEDERAL AESTHETIC STANDARDS AND HAVE NO REGULATORY
WEIGHT.).  ELEVATED MOLYBDENUM AND VANADIUM ARE FOUND IN GROUND WATERS DOWNGRADIENT OF ALL PITS BUT NOT AT
LEVELS THAT INDICATE HUMAN HEALTH PROBLEMS.  ELEVATED NICKEL IS FOUND IN GROUND WATERS DOWNGRADIENT OF AREA
C.  THE GROUND WATER SAMPLES DOWNGRADIENT FROM AREA A AND B DO NOT HAVE ELEVATED LEVELS OF NICKEL.
NONE OF THE SAMPLES TAKEN FROM RESIDENTIAL WELLS IN THE AREA WAS FOUND TO HAVE CONSTITUENTS IN EXCESS OF
PRIMARY AND SECONDARY MCLS.  (PRIMARY MCLS ARE FEDERAL GUIDELINES THAT ESTABLISH HUMAN HEALTH STANDARDS.).

FOR SURFACE WATERS, HIGHEST LEVELS OF CONTAMINATION ARE FOUND IN TWO PONDS NORTH OF AREAS A AND B, WHERE
CONCENTRATIONS OF TDS AND SULFATE ARE APPROXIMATELY FIVE AND TWENTY TIMES BACKGROUND LEVELS, RESPECTIVELY. 
TRIBUTARY CHANNELS DOWNSTREAM OF THESE PITS ALSO SHOW ELEVATED TDS AND SULFATE.  CONCENTRATIONS OF SULFATE
AND TDS IN THESE TRIBUTARY WATERS EXCEED THE SMCLS.
 
CONCENTRATIONS OF VANADIUM ARE HIGH (UP TO MORE THAN 10 TIMES BACKGROUND) IN THE POND NORTH OF AREA A AND IN
THE STREAM CHANNEL ADJACENT TO AREA C; VANADIUM IS SLIGHTLY ELEVATED IN THE POND NORTH OF AREA B.  NICKEL IS
PRESENT AT SLIGHTLY ELEVATED LEVELS (APPROXIMATELY TWO TIMES DETECTION LIMIT) IN THE STREAM CHANNEL ADJACENT
TO AREA C, AND MOLYBDENUM IS FOUND AT SIMILAR LEVELS IN THE TWO PONDS.  SURFACE WATERS
IN THE STUDY AREA ARE OTHERWISE FREE OF DETECTABLE CONTAMINATION.

MONITORING WELLS IN THE UPPER PART OF THE YORKTOWN HAVE SHOWN NO CONTAMINANTS THAT EXCEED EPA DRINKING WATER
STANDARDS OR AMBIENT WATER QUALITY CRITERIA.  THREE DEEPER MONITORING WELLS WERE RECENTLY INSTALLED
TO ASSESS THAT PART OF THE YORKTOWN THAT IS THOUGHT TO BE PUMPED FOR RESIDENTIAL SUPPLIES.  THE GROUND WATER
SAMPLES FROM THESE WELLS ALSO DID NOT EXCEED EPA DRINKING WATER STANDARDS OR AMBIENT WATER QUALITY
CRITERIA.

CONTAMINANT MIGRATION PATHWAYS AT THE SITE INCLUDE EROSION, SURFACE WATER TRANSPORT AND GROUND WATER
TRANSPORT, WITH EROSION JUDGED TO BE THE MOST SIGNIFICANT HISTORICALLY.  CONTAMINATED SEDIMENTS ARE
WIDESPREAD THROUGHOUT THE STUDY AREA IN DEPOSITIONAL ENVIRONMENTS. SURFACE WATER TRANSPORTS SMALL QUANTITIES
OF DISSOLVED CONTAMINANTS THROUGH THE PONDS AND TRIBUTARY CHANNELS INTO THE CHISMAN CREEK ESTUARY.

PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT FINDINGS

POTENTIAL PUBLIC HEALTH RISKS FROM MEDIA ASSESSED DURING THE RI WERE FOUND TO BE AS FOLLOWS:

        -  HUMAN CONSUMPTION OF GROUND WATER AT CONTAMINANT CONCENTRATIONS
        FOUND IN THE MONITORING WELLS WITHIN THE FLY ASH PITS WOULD EXCEED
        GUIDANCE LEVELS FOR SPECIFIC NONCARCINOGENS FOUND AT THE SITE (SEE
        TABLES 5-8 AND 5-9 OF THE PHEE AND EPA SAMPLE RESULTS FROM APRIL
        1986).  A CANCER RISK (10-2 TO 10-3) IS ALSO ASSOCIATED WITH HUMAN
        CONSUMPTION IF ARSENIC IS CONSIDERED A CARCINOGEN.  PROPERLY
        FILTERED GROUND WATER SAMPLES OUTSIDE THE FLY ASH PITS REVEALED NO
        CONTAMINANTS AT LEVELS EXCEEDING EPA GUIDELINES WITH THE EXCEPTION
        OF NICKEL, WHICH WAS FOUND IN MONITORING WELLS DOWNGRADIENT OF AREA
        C.  THE PROXIMITY OF RESIDENTIAL WELLS TO THE PITS AND THE ON-GOING
        AND POTENTIAL FUTURE MIGRATION OF CONTAMINANTS FROM THE PITS
        PRESENTS A PUBLIC RISK FROM CONTAMINATED GROUNDWATER.



        -  BASED ON FIELD OBSERVATIONS OF CHILDREN AND ADULTS FREQUENTING
        THE SITE, EXPOSURE TO FLY ASH THROUGH INGESTION PRESENTS A HEALTH
        CONCERN.  AS DISCUSSED IN THE PHEE, PERSONS INGESTING FLY ASH AT
        QUANTITIES (0.1 G/DAY) OVER A LIFETIME WOULD APPROACH MAXIMUM
        RECOMMENDED INTAKES, AND AT HIGHER QUANTITIES (1.0 G/DAY) ACTUALLY
        EXCEED RECOMMENDED INTAKES OF NONCARCINOGENS.  A CANCER RISK IS
        ASSOCIATED WITH THE RECREATIONAL SETTING FOR BOTH CHILDREN AND
        ADULTS.

THE IMPACTS OF THE SITE ON OFF-SITE SURFACE WATERS ARE BEING FURTHER INVESTIGATED BY THE U.S. FISH AND
WILDLIFE SERVICE AND WILL BE EVALUATED IN ANOTHER RECORD OF DECISION AS A SEPARATE OPERABLE UNIT.

REMEDIAL ACTION OBJECTIVES

AS SPECIFIED IN THE NATIONAL OIL AND HAZARDOUS SUBSTANCES CONTINGENCY PLAN (NCP), "THE APPROPRIATE EXTENT OF
REMEDY SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF A COST-EFFECTIVE REMEDIAL ALTERNATIVE THAT
EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE
AND THE ENVIRONMENT," NCP SS300.68(I).  GENERALLY, "THIS WILL REQUIRE SELECTION OF A REMEDY THAT ATTAINS OR
EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS THAT HAVE
BEEN IDENTIFIED FOR THE SPECIFIC SITE," ID.  THE REMEDIAL ALTERNATIVE FOR THE CHISMAN CREEK SITE MUST BE
CONSISTENT WITH THE NCP.

THE REMEDIAL ALTERNATIVES DISCUSSED IN THIS DOCUMENT ADDRESS THE IDENTIFIED, EXISTING PUBLIC HEALTH AND
ENVIRONMENTAL HAZARDS ASSOCIATED WITH ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE.

REMEDIAL ACTION OBJECTIVES ARE PRESENTED BELOW.

        1. DIRECT CONTACT:  PREVENT HUMAN CONTACT WITH OR CONSUMPTION OF
           FLY ASH OR FLY ASH-CONTAMINATED SOILS.

        2. INGESTION OF CONTAMINATED WATER:  PREVENT HUMAN CONSUMPTION OF
           WATER CONTAMINATED BY FLY ASH IN EXCESS OF RELEVANT HUMAN HEALTH
           STANDARDS AND CRITERIA.

        3. WETLANDS PROTECTION:  MINIMIZE DISRUPTION OR DESTRUCTION OF

           EXISTING WETLANDS THAT MIGHT RESULT FROM THE IMPLEMENTATION OF
           REMEDIAL ACTIONS AT THE SITE.

        4. WATER PROTECTION:  PREVENT FURTHER DEGRADATION OF GROUND WATER
           QUALITY TO LEVELS THAT COULD JEOPARDIZE HUMAN HEALTH OR THE ENVIRONMENT.

        5. WATER RESTORATION:  RESTORE THE QUALITY OF GROUND WATER IN THE
           TABB FORMATION.  SURFACE WATERS MAY INCIDENTALLY BE BENEFITTED
           BY MEASURES TAKEN IN THIS RECORD OF DECISION.

IDENTIFICATION AND EVALUATION OF ALTERNATIVES

ALTERNATIVES TO MEET THE REMEDIAL ACTION OBJECTIVES ARE CLASSIFIED AS SOURCE CONTROL OR MANAGEMENT OF
MIGRATION REMEDIES (SEE 40 CFR SS300.68(C)).  SOURCE CONTROL ALTERNATIVES ARE DIRECTED AT CONTROLLING
THE SOURCE OF CONTAMINATION.  THESE ALTERNATIVES WILL ADDRESS THE PROBLEMS ASSOCIATED WITH THE FLY ASH PITS. 
OTHER AREAS BESIDES THE FLY ASH PITS COULD BE CONSIDERED SOURCES OF CONTAMINATION IF ENOUGH CONTAMINATED
MATERIAL HAS MIGRATED TO THESE AREAS, HOWEVER, THIS DOES NOT APPEAR TO BE THE CASE AT THE CHISMAN CREEK SITE. 
THE SOURCE CONTROL MEASURES WILL SEEK TO COMPLETELY REMOVE, STABILIZE AND/OR CONTAIN THE HAZARDOUS
SUBSTANCES.  THE IMPACTS OF THE SITE ON OFF-SITE SURFACE WATERS ARE BEING FURTHER INVESTIGATED BY THE U.S.
FISH AND WILDLIFE SERVICE AND WILL BE EVALUATED IN ANOTHER RECORD OF DECISION AS A SEPARATE OPERABLE UNIT.

AN INITIAL SCREENING OF THE POTENTIAL REMEDIAL TECHNOLOGIES FOR THE FLY ASH AREAS IDENTIFIED IN THE
FEASIBILITY STUDY (FS) WAS CONDUCTED PURSUANT TO SS300.68(G) OF THE NCP TO NARROW THE LIST OF POTENTIAL
REMEDIAL ACTIONS FOR DETAILED EVALUATION.  THE REMEDIAL TECHNOLOGIES ELIMINATED DURING INITIAL SCREENING ARE
SHOWN ON TABLE 1.

ALTERNATIVES REMAINING AFTER THE INITIAL SCREENING WERE ANALYZED ON THE BASIS OF THE REQUIREMENTS OF



SS300.68(H) OF THE NCP.  A COMPARISON OF THESE ALTERNATIVES, AS PRESENTED IN THE FS, IS ON TABLE 2 AND 3, AND
THE COSTS ARE ON TABLE 4.

        1. NO ACTION WITH MONITORING.

        2. ACCESS RESTRICTIONS (LAND USE CONTROLS), ALTERNATIVE WATER
           SUPPLIES, MONITORING PROGRAMS, SOIL CAP TOPPED WITH A VEGETATIVE LAYER.

        3. ACCESS RESTRICTIONS (LAND USE CONTROLS), ALTERNATIVE WATER
           SUPPLIES, MONITORING PROGRAMS, LOW-PERMEABILITY CAPS, SLURRY
           WALLS, INTERIOR DRAINS FOR GROUND WATER CONTROL, AND ONSITE
           TREATMENT OF WATER WITHDRAWN FROM THE DRAINS FOR AREAS A, B, AND C.

        4. ACCESS RESTRICTONS (LAND USE CONTROLS), ALTERNATIVE WATER
           SUPPLIES, MONITORING PROGRAMS, LOW-PERMEABILITY CAP, PERIMETER
           DRAINS TO DEWATER THE FLY ASH, AND ONSITE TREATMENT (DURING
           DEWATERING ONLY) OF WATER WITHDRAWN FROM THE DRAINS FOR AREA C.
           THIS ALTERNATIVE APPLIES ONLY TO AREA C.  THIS ALTERNATIVE,
           CONSIDERED AS A WHOLE, WAS INFEASIBLE AT AREAS A AND B AND,
           THEREFORE, ANOTHER OF THE RETAINED ALTERNATIVES WOULD BE CHOSEN
           FOR THESE AREAS IN CONJUNCTION WITH THIS ALTERNATIVE FOR AREA C
           FOR THE SITE REMEDIAL ALTERNATIVE.

        5. ALTERNATIVE WATER SUPPLIES AND EXCAVATION AND OFFSITE DISPOSAL
           OF FLY ASH.

        6. ACCESS RESTRICTIONS (LAND USE CONTROLS), ALTERNATIVE WATER
           SUPPLIES, MONITORING PROGRAMS AND IN-PLACE
           STABILIZATION/SOLIDIFICATION OF THE FLY ASH.

#AE
REMEDIAL ALTERNATIVES

ELEMENTS COMMON TO MOST ALTERNATIVES
 
ALL OF THE ALTERNATIVES INCLUDE THE PROVISION OF AN ALTERNATIVE WATER SUPPLY TO HOMES THAT CURRENTLY RELY ON
THE TABB OR YORKTOWN FORMATIONS FOR POTABLE WATER DOWNGRADIENT OF THE SITE.  THE HOMES ALONG WOLF TRAP ROAD
WILL BE CONNECTED TO THE EXISTING NEWPORT NEWS WATERLINE AND THE HOMES ALONG ALLENS MILL WILL BE SERVED BY
EXTENDING THE EXISTING WATERLINE TO ALLENS MILL ROAD.  DURING THE DESIGN OF THE REMEDIAL ALTERNATIVES, A
SURVEY OF THE EXISTING WATER SUPPLIES WILL BE CONDUCTED. THE SURVEY WILL DETERMINE THE NUMBER OF HOMEOWNERS
CURRENTLY USING THE TABB OR YORKTOWN FORMATIONS FOR DRINKING WATER AND THE CORRESPONDING NUMBER OF
CONNECTIONS TO THE ALTERNATE WATER SUPPLY LINES.

ALL OF THE ALTERNATIVES EXCEPT ALTERNATIVE 5 (EXCAVATION AND DISPOSAL) WOULD INCORPORATE THE FOLLOWING
ACTIONS.  THE DESCRIPTION OF THESE TECHNOLOGIES IS NOT REPEATED IN THE DISCUSSION OF EACH OF THE
ALTERNATIVES.

               - DEED RESTRICTIONS

                 EFFORTS WILL BE MADE TO OBTAIN DEED RESTRICTIONS ON THE
                 FLY ASH PITS AND IMMEDIATELY ADJACENT AREAS.  THESE
                 RESTRICTIONS WOULD PROHIBIT EXCAVATION OF SOIL AND
                 RESTRICT BUILDING CONSTRUCTION ONSITE.  WITHDRAWAL OF
                 GROUND WATER WOULD ALSO BE RESTRICTED TO PREVENT CONTACT
                 WITH OR INGESTION OF CONTAMINATED GROUNDWATER.

               - MONITORING PROGRAM

                 POST CLOSURE MONITORING PROGRAM FOR GROUND WATER AND
                 SURFACE WATER CONSISTENT WITH "APPLICABLE" OR "RELEVANT
                 AND APPROPRIATE" FEDERAL PUBLIC HEALTH STANDARDS WILL BE
                 DESIGNED AND IMPLEMENTED.  GROUND WATER AND SURFACE WATER
                 WILL BE MONITORED OVER TIME TO EVALUATE THE EFFECTIVENESS



                 OF REMEDIAL ACTIONS AND TO DETERMINE WHETHER RECEPTORS ARE
                 THREATENED.  SAMPLES WILL BE TAKEN PERIODICALLY AT VARIOUS
                 LOCATIONS TO DETERMINE IF THE REMEDIAL ACTION SHOULD BE
                 ADJUSTED AND/OR IF ADDITIONAL CORRECTIVE ACTIONS ARE WARRANTED.

ALTERNATIVE 1 - NO ACTION

THIS ALTERNATIVE INCLUDES THE DEED RESTRICTIONS AND MONITORING PROGRAM DESCRIBED IN THE INTRODUCTION OF THE
SECTION.

UNDER THE NO ACTION ALTERNATIVE, NO REMEDIAL ACTIONS WILL BE IMPLEMENTED AT THE SITE AND THE SITE WILL REMAIN
IN ITS CURRENT STATE.

               - ENVIRONMENT AND PUBLIC HEALTH

                 UNDER THIS ALTERNATIVE, CONTAMINATION OF THE SURROUNDING
                 ENVIRONMENT OF THE FLY ASH PITS MAY REMAIN.

                 AT THE CHISMAN CREEK SITE, THE CONTINUED PRESENCE OF
                 CONTAMINATION FROM THE FLY ASH PITS MAY HAVE ADVERSE
                 EFFECTS ON THE PUBLIC HEALTH AND ENVIRONMENT.  THE HUMAN
                 CONSUMPTION OF GROUND WATER MAY PRESENT A CANCER RISK.
                 EXPOSURE TO FLY ASH THROUGH INGESTION AND/OR INHALATION
                 PRESENTS A HEALTH CONCERN FOR AREA RESIDENTS.  DERMAL
                 CONTACT OR INGESTION OF CONTAMINATED SURFACE WATERS AND
                 SEDIMENTS DURING RECREATIONAL ACTIVITIES MAY ADD TO THE
                 HEALTH RISK.  FISH AND OTHER AQUATIC BIOTA WOULD CONTINUE
                 TO BE EXPOSED TO CONTAMINATION, WHICH COULD BE PASSED ONTO
                 THE LOCAL POPULATION THROUGH INGESTION.

                 THIS ALTERNATIVE WOULD NOT PREVENT, MITIGATE OR MINIMIZE
                 THREATS TO PUBLIC HEALTH AND THE ENVIRONMENT AND ALSO DOES
                 NOT MEET THE "APPLICABLE" OR "RELEVANT AND APPROPRIATE"
                 FEDERAL PUBLIC HEALTH REQUIREMENTS.

               - COST

                 THE OPERATION AND MAINTENANCE (O&M) COSTS ASSOCIATED WITH
                 THIS ALTERNATIVE ARE FOR PERIODIC MONITORING, WHICH ARE
                 ESTIMATED TO BE $17,900 ANNUALLY FOR 30 YEARS.

ALTERNATIVE 2 - SOIL CAPS

THIS ALTERNATIVE INCLUDES THE DEED RESTRICTIONS AND MONITORING PROGRAM DESCRIBED IN THE INTRODUCTION OF THIS
SECTION.

THIS ALTERNATIVE WOULD INVOLVE PLACEMENT OF A 14.3-ACRE SOIL CAP OVER AREA A, A 4.8-ACRE SOIL CAP OVER AREA
B, AND A 13.4-ACRE SOIL CAP OVER AREA C AND THE CONSTRUCTION OF RUNOFF DIVERSION AND CONVEYANCE
FACILITIES.  REGRADING OF THE AREAS WOULD BE NECESSARY PRIOR TO PLACEMENT OF THE CAPS.  THE CAP WOULD BE A
SOIL LAYER OVERLAID WITH TOPSOIL AND VEGETATIVE GROWTH.  RUNOFF DETENTION MEASURES WOULD BE IMPLEMENTED AS
NECESSARY.

               - ENVIRONMENT AND PUBLIC HEALTH

                 CAPPING PROTECTS THE PUBLIC BY ELIMINATING DIRECT CONTACT
                 WITH THE FLY ASH AND BY ELIMINATING WIND AND SURFACE WATER EROSION.

               - COST

                 THE COST OF THIS ALTERNATIVE DEPENDS PRIMARILY ON THE
                 AMOUNT AND AVAILABILITY OF MATERIALS USED FOR CAPPING.
                 O&M COSTS INCLUDE THE COST OF INSPECTION AND MAINTENANCE
                 OF THE CAPS AND PERIODIC MONITORING.  THE TOTAL ESTIMATED



                 COST FOR THIS ALTERNATIVE IS $7,680,000.

ALTERNATIVE 3 - CONSTRUCTION OF A SLURRY WALL AND CAP

THIS ALTERNATIVE INCLUDES THE DEED RESTRICTIONS AND MONITORING PROGRAM DESCRIBED IN THE INTRODUCTION OF THIS
SECTION.

THIS ALTERNATIVE INVOLVES THE CONSTRUCTION OF A SLURRY WALL AROUND EACH OF THE FLY ASH PITS IN ORDER TO
CONTAIN THE CONTAMINATED WASTE AND DIVERT THE GROUND WATER (FIGURE 5).  THE PITS WOULD THEN BE CAPPED TO
MINIMIZE INFILTRATION AND LEACHATE GENERATION IN THE MANNER DESCRIBED IN ALTERNATIVE 2 ABOVE. A DISCUSSION OF
SLURRY WALL CONSTRUCTION FOLLOWS.

AT THE CHISMAN CREEK SITE A SLURRY WALL COULD BE CONSTRUCTED AROUND THE FLY ASH PITS AND KEYED INTO THE
YORKTOWN FORMATION WHICH IS OF LOW PERMEABILITY AND ALSO HAS A CHEMICAL COMPOSITION THAT MINIMIZES
MIGRATION OF CONTAMINANTS (FIGURE 6).  AT THE CHISMAN CREEK SITE, A SOIL-BENTONITE SLURRY WALL WOULD BE USED. 
THIS TYPE OF SLURRY WALL OFFERS THE LOWEST INSTALLATION COST, THE LOWEST PERMEABILITY, AND THE
WIDEST RANGE OF CHEMICAL COMPATIBILITIES.  WHILE A NUMBER OF CHEMICAL COMPOUNDS MAY AFFECT PERMEABILITY OF A
SOIL-BENTONITE SLURRY WALL, METALS ARE NOT INCLUDED IN THESE COMPOUNDS.

               - ENVIRONMENT AND PUBLIC HEALTH

                 THE MAJOR ENVIRONMENTAL AND PUBLIC HEALTH CONCERNS
                 PRESENTED BY THIS ALTERNATIVE INVOLVE THE EXCAVATION OF
                 CONTAMINATED MATERIALS FOR THE CONSTRUCTION OF THE SLURRY
                 WALLS.  THE EXCAVATED MATERIAL MUST BE PROPERLY DISPOSED
                 OF AND PRECAUTIONS MUST BE TAKEN TO PREVENT EMISSIONS FROM
                 THE SITE AND PROTECT WORKERS AND THE PUBLIC.

                 THE SLURRY WALLS WOULD BE CONSTRUCTED INTO THE YORKTOWN
                 FORMATION AND WOULD BE, IN AFFECT, A HANGING SLURRY WALL,
                 WHICH WOULD ALLOW GROUND WATER TO MIGRATE UNDER THE WALL
                 INTO THE YORKTOWN FORMATION AND UP INTO THE FLY ASH PITS.
                 THE CONTINUED FLOW OF GROUND WATER REQUIRES GROUND WATER
                 GRADIENT CONTROLS, MOST LIKELY ACCOMPLISHED BY INTERIOR
                 DRAINS WITH THE FLOW PUMPED TO ADJACENT STREAMS.  THIS
                 PUMPING WOULD CONTINUE FOREVER, THUS REDUCING THE
                 LONG-TERM RELIABILITY AND EFFECTIVENESS OF THIS ALTERNATIVE.

               - COST

                 COSTS FOR SLURRY WALLS ARE USUALLY EXPRESSED IN COSTS PER
                 UNIT AREA OF WALL (DOLLARS PER SQUARE FOOT).  TOTAL COSTS
                 ARE DETERMINED BY THE LENGTH AND THE DEPTH OF THE WALLS AS
                 WELL AS SOIL TYPE IN WHICH THE WALL IS CONSTRUCTED.  THE
                 ESTIMATED COST FOR THIS ALTERNATIVE IS $30,117,000.

ALTERNATIVE 4 - LOW-PERMEABILITY CAP, GRADIENT CONTROL/TREATMENT

THIS ALTERNATIVE INCLUDES THE DEED RESTRICTIONS AND MONITORING PROGRAM DESCRIBED IN THE INTRODUCTION OF THIS
SECTION.

THIS ALTERNATIVE APPLIES ONLY TO AREA C.  THIS ALTERNATIVE, CONSIDERED AS A WHOLE, WAS DETERMINED TO BE
UNSUITABLE FOR AREAS A AND B BECAUSE IT WOULD HAVE NEGATIVE IMPACTS ON NEARBY SURFACE WATERS AND THE
YORKTOWN FORMATION.  (SEE FS AT 3-12).

THIS ALTERNATIVE WOULD INCLUDE THE CONSTRUCTION OF A LOW-PERMEABILITY CAP OVER AREA C.  A SUBSURFACE DRAIN
WOULD BE INSTALLED AROUND THE PIT IN ORDER TO LOWER THE WATER TABLE BELOW THE BOTTOM OF THE FLY ASH.  A
6-INCH PERFORATED PIPE DRAIN SYSTEM WOULD EXTEND AROUND THE WEST, SOUTH, AND EAST SIDES OF THE PIT (FIGURE
7).  THE DRAIN WOULD BE APPROXIMATELY 15 FEET BELOW THE SURFACE ALONG THE WEST SIDE OF AREA C (800 FEET IN
LENGTH) AND 10 FEET IN DEPTH ALONG THE SOUTH AND EAST SIDES (1,400 FEET IN LENGTH). 

THE DRAIN WOULD COLLECT APPROXIMATELY 30 GPM INITIALLY AND 8 GPM UPON ATTAINMENT OF STEADY-STATE CONDITIONS,
APPROXIMATELY ONE YEAR AFTER INSTALLATION.  GROUND WATER COLLECTED DURING THE INITIAL DRAWDOWN PERIOD WOULD



BE CONVEYED TO A TREATMENT PLANT ONSITE HAVING A CAPACITY OF 50 GPM.  AFTER THE GROUND WATER TABLE WAS
LOWERED BENEATH THE FLY ASH PIT, THE QUALITY OF THE COLLECTED GROUND WATER WOULD IMPROVE.  THE QUALITY OF THE
GROUND WATER WOULD BE VERIFIED BY THE PERIODIC SAMPLING.  IT IS EXPECTED THAT AFTER APPROXIMATELY ONE YEAR,
THE COLLECTED GROUND WATER WOULD NOT REQUIRE TREATMENT AND COULD BE DIRECTLY DISCHARGED TO CHISMAN CREEK OR
ITS TRIBUTARIES.

               - ENVIRONMENTAL AND PUBLIC HEALTH

                 THE MAJOR ENVIRONMENTAL AND PUBLIC HEALTH CONCERNS INVOLVE
                 THE EXCAVATION OF CONTAMINATED MATERIALS FOR THE
                 CONSTRUCTION OF THE SUB-SURFACE DRAIN.  THE EXCAVATED
                 MATERIAL MUST BE PROPERLY DISPOSED OF AND PRECAUTIONS MUST
                 BE TAKEN TO PREVENT EMISSIONS FROM THE SITE AND PROTECT
                 WORKERS AND THE PUBLIC.

               - COST

                 COSTS FOR THE SUBSURFACE DRAIN IS DEPENDENT ON FINAL DEPTH
                 OF THE DRAIN AND THE AMOUNT OF EXCAVATION NECESSARY FOR
                 THE CONSTRUCTION AND SOIL TYPE IN WHICH THE WALL IS
                 CONSTRUCTED.  THE ESTIMATED COST OF THIS ALTERNATIVE FOR
                 AREA C IS $10,409,000.

ALTERNATIVE 5 - EXCAVATION AND OFFSITE DISPOSAL

THIS ALTERNATIVE INVOLVES THE EXCAVATION OF APPROXIMATELY 504,700 CUBIC YARDS OF FLY ASH FROM THE PITS AND
ITS TRANSPORT TO A SANITARY LANDFILL.  THIS ALTERNATIVE WOULD PROVIDE ONE OF THE HIGHEST LEVELS OF CLEANUP AT
THE CHISMAN CREEK SITE.  IT WOULD ALSO BE ONE OF THE MOST EXPENSIVE.

EXCAVATION AND REMOVAL OF CONTAMINATED SOIL AND FLY ASH WOULD ELIMINATE THE SOURCE OF CONTAMINATION AT THE
SITE AND SHORTEN THE TIME REQUIRED FOR LONG-TERM MONITORING.  PROBLEMS ASSOCIATED WITH EXCAVATION, REMOVAL,
AND OFF-SITE DISPOSAL ARE OF CONCERN DUE TO WORKER SAFETY, SHORT TERM IMPACTS AND COST.  SHORT TERM IMPACTS
INCLUDE DUST EMISSIONS AND CONTAMINATED RUN-OFF.  ADDITIONALLY, CARE MUST BE TAKEN DURING
TRANSPORT TO PREVENT SPREADING OF THE CONTAMINATED MATERIAL.  COSTS ASSOCIATED WITH OFF-SITE DISPOSAL ARE
HIGH AND THEREFORE MAY EXCLUDE COMPLETE EXCAVATION AND REMOVAL AS A VIABLE ALTERNATIVE.  ADDITIONALLY,
PROXIMITY OF A SANITARY LANDFILL WILLING TO ACCEPT THESE WASTES MAY HAVE A SUBSTANTIAL IMPACT ON
TRANSPORTATION COSTS.  IT IS ESTIMATED THAT THREE YEARS WOULD BE REQUIRED TO COMPLETE THIS REMOVAL AND
DISPOSAL OPERATION.

               - ENVIRONMENT AND PUBLIC HEALTH

                 THE IMPLEMENTATION OF THIS ALTERNATIVE WOULD ELIMINATE ANY
                 LONG TERM PROBLEMS AND CONCERNS ASSOCIATED WITH FLY ASH IN
                 THE PITS.  ENVIRONMENTAL AND PUBLIC HEALTH RISKS ARE THOSE
                 ASSOCIATED WITH EXCAVATION AND TRANSPORT OF CONTAMINATED
                 MATERIAL.  CAREFUL PLANNING AND EXECUTION WOULD MINIMIZE
                 MANY OF THESE CONCERNS.

               - COST

                 COSTS FOR EXCAVATION AND DISPOSAL ARE GIVEN IN DOLLARS PER
                 CUBIC YARD.  THE ESTIMATED COST OF THIS ALTERNATIVE IS
                 $49,106,000.  FACTORS AFFECTING THE COST OF THIS
                 ALTERNATIVE INCLUDE:

                 - VOLUME OF WASTE TO BE EXCAVATED
                 - HAULING DISTANCE
                 - HEALTH AND SAFETY REQUIREMENTS
                 - DISPOSAL FEE.

THE EXCAVATION AND OFF-SITE DISPOSAL ALTERNATIVE WOULD BE THE MOST COSTLY ALTERNATIVE FOR THE CHISMAN CREEK
SITE DUE TO THE LARGE VOLUMES INVOLVED.



ALTERNATIVE 6 - SOLIDIFICATION/STABILIZATION AND CAP

THIS ALTERNATIVE INCLUDES THE DEED RESTRICTIONS AND MONITORING PROGRAM DESCRIBED IN THE INTRODUCTION OF THIS
SECTION.

UNDER THIS ALTERNATIVE, PROPRIETARY EQUIPMENT WOULD BE UTILIZED TO CONVERT THE FLY ASH IN THE PITS INTO A
RELATIVELY IMPERMEABLE CONCRETE-LIKE MONOLITH.  PRIOR TO THE INITIATION OF OPERATIONS, BENCH-SCALE TESTING
WOULD BE CONDUCTED TO DETERMINE TREATMENT REQUIREMENTS FOR THE FLY ASH.  THREE RIGS WOULD BE UTILIZED TO
IMPLEMENT A TWO-STEP TREATMENT PROCESS AT THE SITE:  IMMOBILIZATION USING FERROUS SULFATE AND SOLIDIFICATION
WITH HYDRATED LIME.  APPROXIMATELY 2-1/2 TO 3 YEARS WOULD BE REQUIRED TO COMPLETE THE
STABILIZATION/SOLIDIFICATION OF THE THREE PITS.  UPON COMPLETION OF THE TREATMENT PROCESS, A VEGETATED
SOIL COVER WOULD BE INSTALLED OVER THE SOLIDIFIED MONOLITH. IMPLEMENTATION OF THE PROCESS WOULD BE VIRTUALLY
IDENTICAL FOR ALL THREE FLY ASH PITS.

               - ENVIRONMENT AND PUBLIC HEALTH

                 THIS ALTERNATIVE PREVENTS SURFACE INFILTRATION AND
                 LEACHATE GENERATION AT THE SITE.  THE SOIL COVER ISOLATES
                 THE WASTE FROM THE SURROUNDING ENVIRONMENT AND PUBLIC.

               - COST

                 COST FOR THE S/S PROCESSES DEPENDS ON A NUMBER OF FACTORS
                 INCLUDING THE REAGENTS USED FOR
                 SOLIDIFICATION/STABILIZATION, DOSAGE RATES AND
                 TRANSPORTATION COSTS.  THE POUNDS OF REAGENT REQUIRED PER
                 VOLUME OF WASTE IS GENERALLY USED AS A BASIS FOR COST
                 ESTIMATION.  THE ESTIMATED COST OF THIS ALTERNATIVE IS
                 $41,729,000.

#RA
RECOMMENDED ALTERNATIVE

SECTION 300.68(I) OF THE NATIONAL CONTINGENCY PLAN (NCP) STATES THAT THE APPROPRIATE EXTENT OF REMEDY SHALL
BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL ALTERNATIVE WHICH THE AGENCY DETERMINES IS
COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY FEASIBLE AND RELIABLE) AND WHICH
EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO, AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND
WELFARE, AND THE ENVIRONMENT.

THIS PROVISION FURTHER STATES THAT, EXCEPT AS OTHERWISE PROVIDED, THIS WILL REQUIRE SELECTION OF A REMEDY
THAT ATTAINS OR EXCEEDS "APPLICABLE" OR "RELEVANT AND APPROPRIATE" FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SITE.  IN SELECTING THE APPROPRIATE EXTENT OF REMEDY FROM
AMONG THE ALTERNATIVES THAT ACHIEVE ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND ENVIRONMENT, THE
LEAD AGENCY MUST CONSIDER COST, TECHNOLOGY, RELIABILITY, ADMINISTRATION AND OTHER CONCERNS, AND THEIR
RELATIVE EFFECTS ON PUBLIC HEALTH AND WELFARE AND ENVIRONMENT NCP SS300.68(I)(2).

BASED ON OUR EVALUATION OF THE PROPOSED ALTERNATIVES, THE PUBLIC COMMENTS AND THE INFORMATION RECEIVED FROM
STATE OF VIRGINIA, WE RECOMMEND THE FOLLOWING REMEDIAL ALTERNATIVE, WHICH IS A COMBINATION OF
ALTERNATIVES 2 AND 4.

        1. AREAS A AND B - THESE FLY ASH PITS WILL BE CAPPED WITH A SOIL
           LAYER OVERLAID WITH TOPSOIL AND VEGETATIVE GROWTH.

        2. AREA C - THIS FLY ASH PIT WILL BE CAPPED WITH A LOW-PERMEABILITY
           CAP.  THIS WOULD CONSIST OF A COMPACTED SOIL LAYER OVERLAID WITH
           TOPSOIL AND VEGETATIVE GROWTH.  A SUBSURFACE DRAIN WILL BE
           INSTALLED ON THE WEST, SOUTH, AND EAST SIDES OF THE PIT IN ORDER
           TO LOWER THE WATER TABLE BELOW THE BOTTOM OF THE FLY ASH.
           GROUND WATER COLLECTED DURING THE INITIAL DRAWDOWN PERIOD WILL
           BE CONTAMINATED FROM THE FLY ASH AND WILL BE CONVEYED TO AN
           ONSITE TREATMENT PLANT.  ONCE THE GROUND WATER IS
           UNCONTAMINATED, THE TREATMENT WILL CEASE.  THIS ALTERNATIVE IS
           PREFERRED AT PIT C BECAUSE, IN ADDITION TO CONTROLLING SURFACE



           RUNOFF AND DIRECT CONTACT, IT WOULD ELIMINATE THE MIGRATION OF
           GROUND WATER CONTAMINATED WITH NICKEL BY DRYING OUT THE PIT.

        3. ALTERNATE WATER SUPPLY - THE HOMES ALONG WOLF TRAP ROAD WILL BE
           CONNECTED TO THE EXISTING NEWPORT NEWS WATERLINE AND THE HOMES
           ALONG ALLENS MILL ROAD WILL BE SERVED BY EXTENDING THE EXISTING
           WATERLINE TO ALLENS MILL ROAD.  DURING THE DESIGN OF THE
           REMEDIAL ALTERNATIVE, A SURVEY OF THE EXISTING WATER SUPPLIES
           WILL BE CONDUCTED.  THE SURVEY WILL DETERMINE THE NUMBER OF
           HOMEOWNERS CURRENTLY USING THE TABB OR YORKTOWN FORMATIONS FOR
           DRINKING WATER AND THE CORRESPONDING NUMBER OF CONNECTIONS TO
           THE ALTERNATE WATER SUPPLY.

        4. LAND USE CONTROLS, AND MONITORING - EPA WILL ATTEMPT TO OBTAIN
           DEED RESTRICTIONS OR OTHER CONTROLS SHOULD BE PLACED ON THE FLY
           ASH PITS AND IMMEDIATELY ADJACENT AREAS.  THESE RESTRICTIONS
           WILL PROHIBIT EXCAVATION OF SOIL AND RESTRICT BUILDING ONSITE.
           THESE CONTROLS SHOULD ALSO INCLUDE RESTRICTIONS OF GROUND WATER
           USE IN THE FLY PITS AND DOWN GRADIENT OF THE FLY PITS IN THE
           TABLE FORMATION.

           POST-CLOSURE MONITORING PROGRAM FOR THE GROUND WATER AND SURFACE
           WATER WILL BE DESIGNED AND IMPLEMENTED.

#OM
OPERATION AND MAINTENANCE

AT AREA C, THE SUBSURFACE DRAINS WILL INITIALLY COLLECT GROUND WATER THAT HAS BEEN IN THE FLY ASH PITS.  THIS
GROUND WATER WILL BE CONTAMINATED WITH INORGANICS AND REQUIRE TREATMENT BY AN ONSITE TREATMENT PLANT.  THE
TREATMENT WILL EVENTUALLY CEASE ONCE THE LEVEL OF CONTAMINANTS DECREASE TO ACCEPTABLE LEVELS. 
THE CAPS WILL REQUIRE PERIODIC INSPECTION TO MAINTAIN THE CAPS AND ELIMINATE ANY BORE ANIMALS.

MONITORING WILL CONTINUE ADJACENT TO THE FLY ASH PITS TO TRACK THE MIGRATION OF ANY INORGANICS THAT WOULD
CAUSE AN ADVERSE EFFECT ON HUMAN HEALTH.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE DECISION TO SELECT A REMEDY WHICH WILL LOWER THE GROUND WATER TABLE AT AREA C WAS BASED ON CONSIDERATION
OF RELEVANT AND APPROPRIATE CRITERIA, ADVISORIES AND GUIDANCE.  NICKEL IS AN APPENDIX VIII
CONSTITUENT REGULATED UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA).  THE LEVEL OF NICKEL (UP TO
1400 MG/L) FOUND IN MONITORING WELL 3 TO THE EAST OF AREA C WAS ABOVE EPA'S RECOMMENDED INTAKE FOR THE
PREVENTION OF CHRONIC EFFECTS (350 UG/L) AND EPA'S RECOMMENDED INTAKE FOR THE PREVENTION OF SUBCHRONIC
EFFECTS (700 UG/L) IDENTIFIED IN EPA'S HEALTH EFFECTS ASSESSMENT DOCUMENT FOR NICKEL (EPA/540/1-86-018,
SEPTEMBER 1984).  ADDITIONALLY, THE LEVELS IN WELL 3 AND WELL 5, WHICH IS TO THE WEST OF AREA C (UP TO 300
UG/L) WERE ABOVE EPA'S DRAFT DRINKING WATER HEALTH ADVISORY LEVEL (150 UG/L).  EPA'S AMBIENT WATER
QUALITY CRITERIA FOR PROTECTION OF FRESH WATER AQUATIC LIFE (88 UG/L TO 280 UG/L) AND EPA'S AMBIENT WATER
QUALITY CRITERIA FOR THE PROTECTION OF SALT WATER AQUATIC LIFE (17 UG/L) WERE EXCEEDED IN BOTH WELLS.  SINCE
THESE GROUND WATERS DISCHARGE TO NEARBY SURFACE WATERS, THE AMBIENT WATER QUALITY CRITERIA WERE APPROPRIATE
FOR CONSIDERATION.  THE RECOMMENDED ACTION IS DESIGNED TO LOWER THE WATER TABLE AROUND AREA C SO THAT THE
RELEVANT AND APPROPRIATE CRITERIA, ADVISORIES, AND GUIDANCE FOR NICKEL WILL NOT BE EXCEEDED.

GROUND WATER OUTSIDE OF AREAS A AND B IS CONTAMINATED WITH TDS AND SULFATES.  EPA HAS CONCLUDED THAT
ACHIEVEMENT OF THE SMCL'S FOR THESE COMPOUNDS ALSO IS NOT AN "APPROPRIATE" FEDERAL PUBLIC HEALTH OR
ENVIRONMENTAL REQUIREMENT BECAUSE THESE STANDARDS WERE ESTABLISHED MERELY TO MINIMIZE TASTE AND ODOR PROBLEMS
FOR PUBLIC DRINKING WATER SUPPLIES.  NO EXCEEDANCES OF PRIMARY MCL'S, WHICH ARE ESTABLISHED TO
PROTECT PUBLIC HEALTH, HAVE BEEN IDENTIFIED.  ALSO, AROUND ALL THE FLY ASH PITS THERE ARE ELEVATED LEVELS OF
VANADIUM AND MOLYBDENUM.  THERE ARE NO "APPLICABLE" OR "RELEVANT AND APPROPRIATE STANDARDS" FOR VANADIUM AND
MOLYBDENUM.  VANADIUM AND MOLYBDENUM ARE NOT RCRA APPENDIX VIII CONSTITUENTS NOR ARE THERE FEDERAL AMBIENT
WATER QUALITY CRITERIA, FEDERAL HEALTH ASSESSMENT DOCUMENTS OR DRINKING WATER HEALTH ADVISORIES FOR THESE TWO
COMPOUNDS.  EPA HAS CONCLUDED THAT ACTIONS TO REMEDIATE THE VANADIUM AND MOLYBDENUM GROUND WATER
CONTAMINATION ARE NOT NECESSARY TO PROTECT HUMAN HEALTH.



RCRA HAZARDOUS WASTE REQUIREMENTS ARE NOT LEGALLY "APPLICABLE" AT THIS SITE BECAUSE FLY ASH IS SPECIFICALLY
EXEMPTED UNDER RCRA (SEE 40 CFR SS261.4(B)(4)).  HOWEVER, PORTIONS OF THE RCRA CLOSURE REQUIREMENTS
PERTAINING TO CLOSURE AND POST-CLOSURE CARE OF LANDFILLS (SEE 40 CFR SS264.112 - SS264.120 AND 40 CFR
SS264.310) AND GROUND WATER MONITORING (40 CFR PART 264, SUBPART F), AS WELL AS CORRECTIVE SECTION
REQUIREMENTS (40 CFR SS264.100) ARE "RELEVANT AND APPROPRIATE" REQUIREMENTS FOR THIS SITE.

THE RCRA FINAL COVER REQUIREMENTS OF 40 CFR SS264.310 ARE RELEVANT AND APPROPRIATE TO THE ACTIONS RECOMMENDED
AT AREA C BECAUSE THESE REQUIREMENTS ARE DESIGNED TO APPLY TO SITUATIONS WHERE THE MIGRATIONS OF LIQUIDS
THROUGH A SITE MUST BE MINIMIZED.  SINCE AN OBJECTIVE OF THE PREFERRED ALTERNATIVE FOR AREA C IS TO MITIGATE
THE GROUND WATER CONTAMINATION, PERCOLATION FROM RAIN WATER AND SURFACE RUN-ON AND RUN-OFF MUST BE MINIMIZED. 
FOR AREAS A AND B, THE OBJECTIVES OF THE REMEDIAL ACTION ARE ONLY TO PREVENT DIRECT CONTACT AND TO MINIMIZE
EROSION, THEREFORE, ONLY THOSE PORTIONS OF 40 CFR SS264.310 WHICH ADDRESS MINIMIZATION OF EROSION AND
PREVENTION OF DIRECT CONTACT ARE RELEVANT AND APPROPRIATE.

CERTAIN GROUND WATER MONITORING REQUIREMENTS OF 40 CFR PART 264, SUBPART F ARE RELEVANT AND APPROPRIATE TO
ALL THREE AREAS BECAUSE IT IS NECESSARY THAT EPA MONITOR THE GROUND WATER TO VERIFY THE EFFECTIVENESS
OF THE REMEDIAL ACTION.  THE PLACEMENT AND CONSTRUCTION OF THE WELLS WILL BE DETERMINED DURING DESIGN.  THOSE
PORTIONS OF THE RCRA REGULATIONS REQUIRING THE MONITORING OF APPENDIX VIII CONSTITUENTS ARE
NOT APPROPRIATE.  THE RI DATA SHOWS THAT SAMPLING IS ONLY NECESSARY FOR PRIORITY POLLUTANT METALS PLUS TDS,
SULFATES, VANADIUM AND MOLYBDENUM. THE LATTER FOUR COMPOUNDS WILL BE ANALYZED FOR BECAUSE THEY ARE GOOD
INDICATORS OF FLY ASH CONTAMINATION.

THE CORRECTIVE ACTION REQUIREMENTS OF 40 CFR SS264.100 ARE RELEVANT AND APPROPRIATE AT AREA C BECAUSE THE
CONTAMINATION OUTSIDE OF AREA C REPRESENTS A RELEASE OF A HAZARDOUS CONSTITUENT(S) WHICH MAY THREATEN
PUBLIC HEALTH, AS DISCUSSED ABOVE.  AT AREAS A AND B THE GROUNDWATER CONTAMINATION WILL NOT THREATEN PUBLIC
HEALTH, THEREFORE, 40 CFR SS264.100 IS NOT APPROPRIATE FOR APPLICATION AT THESE TWO AREAS.
 
OFFSITE SURFACE WATER DISCHARGES FROM THE DRAIN SYSTEM AROUND AREA C MUST COMPLY WITH THE TECHNICAL NATIONAL
POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) REQUIREMENTS.  THE TREATMENT SYSTEM MUST HAVE
ADEQUATE CAPACITY TO MEET THE NPDES REQUIREMENTS.

FLOOD PLAIN/WETLANDS ASSESSMENT

THE RECOMMENDED ALTERNATIVE MAY AFFECT THE FLOOD PLAINS/WETLANDS NEAR AREA C TO THE EXTENT THAT FLOWS IN THE
STREAMS MAY BE SLIGHTLY ALTERED.  THE DRAIN AND CAP MAY CHANGE SHALLOW GROUND WATER MOVEMENT RESULTING IN A
MINOR ALTERING OF THE FLOW IN THE INTERMITTENT AREA WEST OF AREA C AND IN THE SEGMENT OF CHISMAN CREEK WHICH
RECEIVES GROUND WATER FROM AREA C.

IMPACTS IN THE FLOWS OF THESE SURFACE WATER BODIES IS UNAVOIDABLE BECAUSE AREA C IS LOCATED SO CLOSE TO THESE
STREAMS.  AS THE GROUND WATER OUTSIDE OF AREA C IS CONTAMINATED, PARTICULARLY WITH NICKEL, A REMEDIAL ACTION
IS NECESSARY FOR THE GROUND WATER (SEE THE PREVIOUS DISCUSSION).  THE OTHER REMEDIAL ALTERNATIVES CONSIDERED
WERE REJECTED BECAUSE THEY WOULD NOT REMEDIATE THE GROUND WATER CONTAMINATION AT AREA C (NO ACTION AND
ALTERNATIVE 2), WERE UNRELIABLE (ALTERNATIVE 3) OR WERE NOT COST-EFFECTIVE (ALTERNATIVE 5 AND 6).  THE
RECOMMENDED ALTERNATIVE HAS RECEIVED THE APPROVAL OF THE STATE AND LOCAL GOVERNMENTS.

WITH PROPER DESIGN FLOW, CHANGES SHOULD BE MINIMAL AND, THEREFORE, THE PROPOSED ACTION SHOULD HAVE LITTLE OR
NO IMPACT ON THE NATURAL OR BENEFICIAL VALUES OF THE FLOOD PLAIN AND WETLANDS.  IT SHOULD, IN FACT,
HAVE A NET POSITIVE IMPACT BECAUSE CONTAMINANT LOADING TO THE CREEKS WILL BE REDUCED.  TO INSURE THIS, THE
ALTERNATIVE WILL BE DESIGNED SO THAT ONE DRAIN CAN DISCHARGE ON THE NORTHWEST SIDE OF AREA C AND THE OTHER
CAN DISCHARGE ON THE EASTERN SIDE OF AREA C.

THE SMALL PONDS IN THE AREA WILL NOT BE AFFECTED BY THE ACTION AT AREA C BECAUSE THERE IS A TOPOGRAPHIC
DIVIDE BETWEEN AREA C AND THE PONDS, WHICH SEPARATES THE GROUND FLOW SYSTEMS.  THE ACTIONS AT AREAS A AND B
WILL HAVE NO NEGATIVE EFFECTS ON THE PONDS OR ANY OTHER WETLANDS BECAUSE THE LOW-PERMEABLE SOIL COVER WILL
HAVE NO IMPACT ON GROUND WATER FLOWS.  THE ACTIONS AT PITS A AND B SHOULD, IN FACT, HAVE A POSITIVE
IMPACT ON THE PONDS BY REDUCING RUNOFF AND EROSION INTO THE PONDS.

THE IMPACT OF THE SITE ON THE CREEKS, PONDS, AND AQUATIC LIFE IS BEING FURTHER EVALUATED AS PART OF THE STUDY
BEING CONDUCTED BY THE U.S. FISH AND WILDLIFE SERVICE.  ANOTHER RECORD OF DECISION WILL BE DEVELOPED
TO DIRECTLY ADDRESS THE NEED, IF ANY, FOR REMEDIAL ACTION IN THESE AREAS AFTER THE STUDIES ARE COMPLETED.

EVALUATION OF ALTERNATIVES NOT SELECTED



ALTERNATIVE NO. 1 - THE NO ACTION ALTERNATIVE WAS NOT SELECTED BECAUSE THE FLY ASH WOULD ERODE INTO ADJACENT
STREAMS AND PONDS MAY CONTINUE TO POSE THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT.  ALSO, THE
FLY ASH PITS WOULD REMAIN ACCESSIBLE TO RESIDENTS AND GROUND WATER CONTAMINATION OUTSIDE OF AREA C WOULD NOT
BE REMEDIATED.

ALTERNATIVE NO. 2 - THIS ALTERNATIVE IS REJECTED FOR AREA C BECAUSE A SOIL CAP ALONE WILL NOT EFFECTIVELY
MITIGATE THE GROUND WATER CONTAMINATION CAUSED BY AREA C.

ALTERNATIVE NO. 3 - THE ALTERNATIVE INCLUDES A LOW-PERMEABILITY CAP, SLURRY WALLS, INTERIOR DRAINS FOR GROUND
WATER CONTROL.  THE SLURRY WALLS WOULD BE CONSTRUCTED INTO THE YORKTOWN FORMATION AND WOULD BE, IN
EFFECT, A HANGING SLURRY WALL, WHICH WOULD ALLOW GROUND WATER TO MIGRATE UNDER THE WALL INTO THE YORKTOWN
FORMATION AND UP INTO THE FLY ASH PITS. THE CONTINUED FLOW OF GROUND WATER REQUIRES GROUND WATER GRADIENT
CONTROLS, MOST LIKELY ACCOMPLISHED BY INTERIOR DRAINS WITH THE FLOW PUMPED TO ADJACENT STREAMS.  THIS PUMPING
WOULD CONTINUE FOREVER, THUS REDUCING THE LONG-TERM RELIABILITY AND EFFECTIVENESS OF THIS
ALTERNATIVE.  ADDITIONALLY, THE DEGREE OF RISK TO HUMAN HEALTH AND ENVIRONMENT PRESENTED BY GROUND WATER FROM
AREAS A AND B DOES NOT WARRANT THE ADDED EXPENSE OF ELIMINATING GROUND WATER FROM THESE AREAS.

ALTERNATIVE 5 - THIS ALTERNATIVE INCLUDES EXCAVATION OF OFFSITE DISPOSAL OF FLY ASH AND WAS NOT SELECTED
BECAUSE IT IS NOT COST-EFFECTIVE.  EXCAVATION AND OFF-SITE DISPOSAL WOULD ONLY MOVE THE FLY ASH TO A
DIFFERENT LOCATION.  DURING CONSTRUCTION, THIS ALTERNATIVE WOULD CAUSE DUST EMISSIONS FOR A NUMBER OF YEARS
WHILE THE FLY ASH IS BEING EXCAVATED.  SINCE THE RISKS POSED BY THE FLY ASH CAN BE EFFECTIVELY AND RELIABLY
MITIGATED FOR A COST OF $14,119,000, THE SIGNIFICANT COST, $49,106,000, FOR OFF-SITE DISPOSAL AND MANAGEMENT
OF THE FLY ASH IS UNJUSTIFIED.

ALTERNATIVE 6 - THIS ALTERNATIVE CALLS FOR IN-PLACE STABILIZATION/SOLIDIFICATION AND WAS NOT SELECTED BECAUSE
OF IT NOT BEING COST-EFFECTIVE.  AS DISCUSSED IN ALTERNATIVE 5, THE LONG-TERM RISK OF THE FLY ASH PITS CAN BE
EFFECTIVELY AND RELIABLY MITIGATED WITH ALTERNATIVE 2 AND 4 AT A COST OF $14,110,000, AS OPPOSED TO A COST OF
$41,945,000 FOR THIS ALTERNATIVE.
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                         CHISMAN CREEK SUPERFUND SITE
                        GRAFTON, YORK COUNTY, VIRGINIA

                            RESPONSIVENESS SUMMARY

                                SEPTEMBER 1986

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

   SECTION I       OVERVIEW.  THIS SECTION DISCUSSES THE EPA'S PREFERRED
                   REMEDIAL ACTION ALTERNATIVE AND THE ANTICIPATED PUBLIC
                   REACTION TO THIS ALTERNATIVE.

   SECTION II      BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS.
                   THIS SECTION BRIEFLY DESCRIBES THE HISTORY OF
                   COMMUNITY INTEREST AND CONCERNS THAT AROSE DURING
                   REMEDIAL PLANNING ACTIVITIES AT THE CHISMAN CREEK SITE.

   SECTION III     SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC
                   COMMENT PERIOD AND THE EPA'S RESPONSES TO THESE
                   COMMENTS.  COMMENTS RECEIVED ARE SUMMARIZED AND
                   CATEGORIZED ACCORDING TO TOPICS.  COMMENTS ARE SEPARATED
                   INTO 3 GROUPS:

                   A. ORAL COMMENTS RECEIVED BEFORE THE PUBLIC MEETING, SEPTEMBER 22.
                   B. ORAL COMMENTS RECEIVED DURING AND AFTER THE PUBLIC
                      MEETING, SEPTEMBER 22.
                   C. WRITTEN COMMENTS.

   SECTION IV      REMAINING CONCERNS.  ALL REMAINING CONCERNS THAT THE
                   EPA OR THE STATE OF VIRGINIA SHOULD BE AWARE OF DURING
                   FUTURE REMEDIAL ACTIVITIES FOR THIS SITE ARE DISCUSSED
                   IN THIS SECTION.

IN ADDITION TO THE ABOVE SECTIONS, ATTACHMENT A PROVIDES A LISTING OF COMMUNITY RELATIONS ACTIVITIES THAT
WERE CONDUCTED DURING THE REMEDIAL RESPONSE ACTIVITIES AT THE CHISMAN CREEK SITE.

     I. OVERVIEW

        A SHORT SITE HISTORY, AS WELL AS THE FEASIBILITY STUDY FINDINGS AND
        CLEANUP OPTIONS HAVE BEEN DISCUSSED PREVIOUSLY IN THIS ROD.  THE
        PREFERRED ALTERNATIVE CONSISTS OF INSTALLATION OF A CLAY CAP OVER
        PIT C AND SOIL CAPS OVER PITS A & B.  PIT C WOULD BE DEWATERED
        THROUGH USE OF A SUBSURFACE DRAIN.  IN ADDITION, AN ALTERNATE WATER
        SUPPLY WOULD BE PROVIDED FOR THOSE RESIDENTS ON ALLENS MILL AND
        WOLF TRAP ROADS WHOSE WELLS DRAW FROM THE SHALLOW AQUIFER.  LAND
        USE CONTROLS WOULD BE NEEDED TO PREVENT DAMAGE TO THE CAPS.

        A PRIMARY CONCERN OF LOCAL OFFICIALS AND RESIDENTS IS THE NATURE OF
        LAND USE CONTROLS INTENDED FOR IMPLEMENTATION.  CITIZENS HAVE
        VOICED A STRONG PREFERENCE THAT THE PITS NOT BE FENCED.  IT IS
        SUGGESTED THEY BE USED AS PARKS.  THERE IS LITTLE ARGUMENT FROM THE
        COMMUNITY REGARDING THE OVERALL GOALS AND TECHNIQUES OUTLINED IN
        THE PREFERRED ALTERNATIVE FACT SHEET AND IN THIS ROD.  HOWEVER,
        FURTHER STUDY OF GROUND WATER MOVEMENT AND AREA HYDROGEOLOGY HAVE
        BEEN SUGGESTED.

    II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS

        SEVERAL COMMUNITY GROUPS HAVE BEEN INVOLVED IN THE STUDY PROCESS AT
        THE CHISMAN CREEK SITE SINCE IT WAS PLACED ON THE NPL IN 1981.
        THAT INVOLVEMENT HAS BEEN COORDINATED BY THE YORK COUNTY GOVERNMENT



        AND THE CHESAPEAKE BAY FOUNDATION AND HAS NOW GROWN TO INCLUDE MANY
        ENVIRONMENTAL AND ACADEMIC INSTITUTIONS.  EPA'S COMMUNITY
        RELATIONS EFFORT BEGAN WITH A PUBLIC MEETING TO DISCUSS THE
        RI/FS WORKPLAN IN APRIL 1984 AND HAS CONTINUED WITH DOOR-TO-DOOR
        VISITS, SMALL GROUP MEETINGS AND ADDITIONAL PUBLIC MEETINGS.
        THE LEVEL OF CONCERN AND AWARENESS HAS VARIED, REACHING PEAKS
        AT THE RI PUBLIC MEETING IN DECEMBER 1985 ATTENDED BY 120
        RESIDENTS, AND THE FS PUBLIC COMMENT PERIOD FROM AUGUST 26 TO
        SEPTEMBER 25.

        THE PRIMARY EMPHASIS OF THE COMMUNITY HAS BEEN ON PROTECTING THE
        GROUND WATER WHICH IS THREATENED BY THE SITE AND ON IMPROVING THE

        OVERALL QUALITY OF CHISMAN CREEK.  OTHER ISSUES INCLUDE:  THE
        DANGERS OF DIRECT EXPOSURE TO FLY ASH, VIRGINIA POWER'S LIABILITY
        FOR THE FLY ASH PITS AND THE FUTURE USE OF THE PITS AND THE LAND
        SURROUNDING THEM.

        NEAR THE OUTSET OF THE PUBLIC COMMENT PERIOD, THE YORK COUNTY
        BOARD OF SUPERVISORS ORGANIZED A STEWARDSHIP COMMITTEE TO ACT AS
        AN ADVISORY BOARD REGARDING THE CHISMAN CREEK SITE.  THIS BOARD
        INCLUDED APPROXIMATELY 13 MEMBERS REPRESENTING SUCH ORGANIZATIONS
        AS THE CHESAPEAKE BAY FOUNDATION, THE VIRGINIA INSTITUTE OF MARINE
        SCIENCES, WILLIAM AND MARY COLLEGE, ETC.  THIS BOARD PROVIDED MOST
        OF THE PUBLIC INPUT DURING THE COMMENT PERIOD.

   III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
        AND THE EPA'S RESPONSES TO THESE COMMENTS

        A. ORAL COMMENTS RECEIVED BEFORE THE PUBLIC MEETING, SEPTEMBER 22.

        1) AREAS OF RESPONSIBILITY

           COMMENTOR:  WHO IN THE STATE IS INVOLVED WITH THE ROD?

           RESPONDER:  THE STATE HEALTH DEPARTMENT AND THE STATE DEPARTMENT
           OF NATURAL RESOURCES HAVE BEEN WORKING WITH EPA.

           COMMENTOR:  WHERE DOES THE YORK COUNTY BOARD OF SUPERVISORS COME
           IN?  THE STEWARDSHIP COMMITTEE SERVES AS AN ADVISOR TO THAT
           GROUP.

           RESPONDER:  EPA SOLICITS RECOMMENDATIONS FROM LOCAL GOVERNMENT
           AND COMMENTS FROM BOTH THE COMMUNITY AND THE RESPONSIBLE PARTY.
           LOCAL GOVERNMENT IS NOT IN THE CHAIN AS A DECISIONMAKING BODY,
           BUT LOCAL OFFICIALS HAVE A VERY IMPORTANT ROLE IN STATING WHAT
           THEY BELIEVE IS CORRECT OR NOT CORRECT TO THE STATE AND EPA.
           EPA IS SEEKING GUIDANCE FROM THOSE OFFICIALS IN PREPARING THE ROD.

           COMMENTOR:  WHAT HAPPENS IF THE RESPONSIBLE PARTY DOES NOT
           IMPLEMENT THE CLEANUP?

           RESPONDER:  EPA WILL INITIATE THE CLEANUP UNDER SUPERFUND AND
           SEEK REIMBURSEMENT FROM THE RESPONSIBLE PARTY.  UNDER THE
           CURRENT CERCLA LAW, THE ABILITY TO TAX HAS EXPIRED; HOWEVER, THE
           AUTHORITY TO CLEAN UP SITES REMAINS.  BOTH HOUSES OF CONGRESS
           HAVE PASSED REAUTHORIZATION OF A SUPERFUND BILL, AND THE
           CONFERENCE COMMITTEE HAS AGREED ON ALL ISSUES EXCEPT ONE, THE
           TAX ISSUE.  WE HOPE TO HAVE A RESOLUTION OF THE TAX ISSUE BY THE
           BEGINNING OF OCTOBER.  IF WE DO NOT, EPA WILL NOT HAVE THE
           ABILITY TO FUND THE NEXT STEP:  PREPARATION OF PLANS AND
           SPECIFICATIONS (REMEDIAL DESIGN).  EPA CAN COMPLETE EXISTING
           PHASES BUT CANNOT START NEW PHASES.



        2) COSTS AND PHASING

           COMMENTOR:  AT WHAT POINT DOES THE STATE BECOME COMMITTED TO THE CLEANUP.

           RESPONDER:  THE STATE'S COMMITMENT OCCURS WHEN PLANS AND
           SPECIFICATIONS ARE COMPLETE AND AVAILABLE FOR USE WHEN SELECTING
           A CONTRACTOR TO IMPLEMENT THE CLEANUP.  PRIOR TO THAT TIME, EPA
           SIGNS A CONTRACT WITH THE STATE OF VIRGINIA TO ARRANGE FOR THE
           MONEY TO BE PAID.

           COMMENTOR:  IS THERE A PROCESS OF REPARATION FOR THE OWNERS OF
           PROPERTY COMPRISING SUPERFUND SITES?

           RESPONDER:  THERE IS NO PROVISION FOR COMPENSATION OF SITE
           OWNERS IN THE CURRENT SUPERFUND LEGISLATION.  PROPERTY OWNERS
           ARE POTENTIALLY RESPONSIBLE PARTIES.

           COMMENTOR:  HOW LONG WILL IT BE BEFORE REMEDIAL ACTION BEGINS?

           RESPONDER:  WE ARE NOT SURE; IT DEPENDS ON WHO DOES THE WORK AND
           THE PLANNING AND ON WHEN A FINAL DECISION IS MADE.

           COMMENTOR:  COULD PITS A AND B BE ADDRESSED, AND THE BEST REMEDY
           FOR PIT C BE DECIDED ON LATER?

           RESPONDER:  EPA MAY NEGOTIATE WITH VIRGINIA POWER LATER
           CONCERNING THIS POSSIBILITY.  SUCH NEGOTIATIONS WOULD ADDRESS
           THOSE DETAILS THAT MIGHT CALL FOR THE STEWARDSHIP COMMITTEE'S
           ALTERNATIVE SUGGESTIONS.  THE PURPOSE OF THIS MEETING IS TO
           FOCUS ON THE FS ALTERNATIVES.

        3) PROPERTY OWNERSHIP AND USE

           COMMENTOR:  WHO OWNS THE PROPERTY ONCE THE PROBLEM IS CORRECTED?

           RESPONDER:  PROPERTY DOES NOT CHANGE HANDS UNLESS THE OWNER
           DECIDES TO SELL IT.  THE STATE WOULD ENFORCE LAND USE
           RESTRICTIONS.  THE COUNTY HAS MENTIONED USING THE LAND FOR
           RECREATIONAL PURPOSES.  EPA DOES NOT WANT ANY DISTURBANCE OF THE
           SITE THAT WOULD DESTROY THE CAP.  SINCE INTEGRITY OF THE CAP
           MUST BE PRESERVED, THERE MUST BE LIMITED USAGE.

           COMMENTOR:  WHO ENFORCES THE LIMITED USAGE?  WHO IS RESPONSIBLE
           IF SOMEONE IS INJURED BECAUSE OF THE FENCE?

           RESPONDER:  THE PURPOSE OF THE FENCE IS TO PREVENT UNINTENTIONAL
           ACCESS.  THE OPERATION AND MAINTENANCE OF THE SITE WILL BE THE
           STATE'S RESPONSIBILITY.  HOWEVER, LIABILITY IS STILL WITH THE
           PROPERTY OWNER.

           COMMENTOR:  WHAT KIND OF USES ARE ACCEPTABLE IN THE EYES OF EPA?

           RESPONDER:  AN ACCEPTABLE USE IS ANY USE THAT WOULD NOT AFFECT
           (1) THE INTEGRITY OF THE CAPS AT THE SITE, (2) THE STATE'S
           ABILITY TO MONITOR THE WELLS, AND (3) THE PUBLIC HEALTH, WHICH
           WOULD ELIMINATE USE OF THE GROUNDWATER IN THE AREA.  UPON
           COMPLETION OF THE CAP, EPA WILL OUTLINE WHAT IT BELIEVES WILL BE
           NECESSARY TO ENSURE THE INTEGRITY OF THE LAND.

           COMMENTOR:  WE DO NOT WANT TO SEE FENCES ON THE PROPERTY.  WE
           WOULD RATHER SEE SOME USE OF THE PROPERTY.

           RESPONDER:  EPA WILL CONSIDER ALTERNATIVE ACCESS RESTRICTIONS.



        4) LEACHATE

           COMMENTOR:  DOES IT MAKE ANY DIFFERENCE IF VANADIUM AND NICKEL
           GET INTO CHISMAN CREEK?  WHAT HAPPENS IF THOSE SUBSTANCES
           MIGRATE INTO THAT AREA?

           RESPONDER:  THE ECOLOGICAL EFFECTS OF VANADIUM AND NICKEL
           CONTAMINATION ARE BEING EXAMINED IN THE U.S. FISH AND WILDLIFE
           STUDY NOW UNDERWAY.

        5) DRAINAGE DITCH AND CAP

           THE STEWARDSHIP COMMITTEE AND EPA DISCUSSED THE EFFECTIVENESS OF
           DIGGING A DRAINAGE DITCH ON THREE SIDES OF THE PIT.

           RESPONDER:  WE HAVE EVALUATED THIS OPTION ON A VERY CONSERVATIVE
           BASIS AND WE BELIEVE IT WOULD BE SUCCESSFUL.  WE FEEL THE
           COMBINATION OF THE DRAINAGE DITCHES AND THE CAP WILL DEWATER PIT C.

           COMMENTOR:  THE STUDIES WERE CONDUCTED DURING A DRY PERIOD.  YOU
           HAVEN'T REALLY SEEN THE PITS DURING WET PERIODS.  WHAT TYPE OF
           VEGETATION WOULD BE SUITABLE?

           RESPONDER:  REGARDING THE VEGETATIVE COVER OF THE CAP, CERTAIN
           TYPES OF VEGETATION ARE UNSUITABLE (DEEP ROOTED TREES, ETC.).
           EPA WILL PROPOSE A TYPE OF VEGETATION TO BE USED THAT WILL NOT
           HAVE A NEGATIVE IMPACT ON THE CAP.  THIS ISSUE WILL BE ADDRESSED
           FURTHER AT THE TIME OF DESIGN.

        6) PUBLIC COMMENT PERIOD

           COMMENTOR:  THE STEWARDSHIP COMMITTEE INDICATED IT DID NOT
           BELIEVE IT HAD BEEN GIVEN SUFFICIENT TIME TO REVIEW THE FS.  THE
           COMMITTEE WROTE A LETTER TO THE DIRECTOR OF THE HAZARDOUS WASTE
           MANAGEMENT DIVISION STATING THIS OPINION.

           RESPONDER:  EPA PREFERS TO AVOID DELAYS IN SIGNING THE ROD AND
           BEGINNING CLEANUP ACTION.  EPA IS CONCERNED THAT UNDUE DELAY
           COULD BE CAUSED IF THE COMMENT PERIOD WERE EXTENDED
           INDEFINITELY.  (THE COMMENT PERIOD SUBSEQUENTLY WAS EXTENDED
           FROM SEPTEMBER 15 TO SEPTEMBER 25).

        B. ORAL COMMENTS RECEIVED DURING AND AFTER THE PUBLIC MEETING,
           SEPTEMBER 22.

        1) WELLS AND HEALTH RISKS

           COMMENTOR:  I LIVE ALONG THE AFFECTED SECTION OF WOLFTRAP ROAD.
           THERE HAS BEEN A DEFINITE CHANGE IN MY WELL WATER.  WHAT DOES
           EPA PLAN TO DO?

           RESPONDER:  EPA WILL SURVEY WELLS TO SEE WHICH ONES COULD BE
           AFFECTED.  THOSE HOMES WILL BE CONNECTED TO THE PUBLIC WATER SUPPLY.

           COMMENTOR:  WHEN WILL WE KNOW WHAT IS CURRENTLY IN OUR WELL WATER?

           RESPONDER:  SAMPLES HAVE ALREADY BEEN TAKEN FROM SOME OF THE
           WELLS, AND WE DO NOT EXPECT TO TAKE MORE SAMPLES.  CITY WATER
           LINES WILL BE EXTENDED TO THE OWNERS OF THE PROBLEM WELLS SO
           THAT THOSE PEOPLE CAN TAP INTO THE CITY WATER LINES FOR DRINKING WATER.

           COMMENTOR:  WHO WILL PAY FOR ANY NEW LINES?



           RESPONDER:  UNDER CERCLA, EPA OR THE RESPONSIBLE PARTIES WILL
           INSTALL THE LINES.  EPA WILL NOT, HOWEVER, PAY FOR MONTHLY
           SERVICE CHARGES ONCE THE LINES ARE INSTALLED.  THE WELLS TO BE
           REMOVED FROM SERVICE ARE THE SHALLOW WELLS; BASED ON THE
           REMEDIAL INVESTIGATION.

           COMMENTOR:  WHAT IS AN ACCEPTABLE CONCENTRATION OF NICKEL IN THE WELLS?

           RESPONDER:  AN ACCEPTABLE LEVEL IS 600 MICROGRAMS PER LITER OR LESS.

           COMMENTOR:  HOW FAR AWAY FROM THE PITS HAS EPA TESTED TO SEE HOW
           FAR THE CONTAMINATION HAS SPREAD?  CAN YOU GIVE A RADIUS IN MILES?

           RESPONDER:  ALL WELLS AROUND PIT C HAVE BEEN EXAMINED.  THESE
           WELLS ARE LOCATED AT THE HOMES WHERE WE ORIGINALLY FOUND
           CONTAMINANTS (DIRECTLY ACROSS WOLFTRAP ROAD).  SIGNIFICANT
           CONTAMINATION IS FOUND ONLY IN THE SHALLOW AQUIFER.  IF YOU GO
           BELOW ABOUT 20 FEET DEEP, THERE IS A HIGHER PH AND CONTAMINATION
           IS NOT FOUND.

           COMMENTOR:  ARE THERE OTHER HEALTH HAZARDS BESIDES DRINKING
           WATER, SUCH AS CHILDREN PLAYING IN THE WATER?  ON A SCALE OF 1
           TO 10, CAN YOU RATE THE DANGERS?

           RESPONDER:  BESIDE THE FACT THAT THE GROUNDWATER IS SOMEWHAT
           CONTAMINATED, EPA DOESN'T SEE AN IMMEDIATE DANGER TO, FOR
           EXAMPLE, CHILDREN PLAYING IN THE WATER.  THE DANGER IS IN THE
           FLY ASH CONTAINED IN THE PITS.  EPA PLANS TO COVER THIS FLY ASH
           AND TO BE SURE THERE IS NO ADDITIONAL DAMAGE TO WHATEVER CAP IS
           PUT ON THE PITS.

           COMMENTOR:  PEOPLE ARE GENERALLY UNAWARE OF WHAT IS GOING ON AT
           THAT SITE.  SOME PEOPLE ARE HERE BECAUSE I KNOCKED ON THEIR
           DOORS.  I'M SURPRISED AT THE LACK OF REPRESENTATION.

           RESPONDER:  A YEAR AGO WHEN WE FIRST BEGAN TO WORK IN YORK
           COUNTY, EPA REPRESENTATIVES WENT OUT AND KNOCKED ON DOORS TO
           NOTIFY PEOPLE OF WHAT WE WERE DOING.  WE WORKED THROUGH THE
           COUNTY OFFICES TO GET AN INSERT IN THE COUNTY NEWSLETTER.  WE
           WILL CONTINUE TO TRY TO KEEP THE PUBLIC INFORMED THROUGH
           MEETINGS AND MAILING LISTS, BUT WE APPRECIATE YOUR EFFORTS IN
           SPEAKING TO YOUR NEIGHBORS.

        2) LAND USE

           COMMENTOR:  DID THE SUBJECT OF LAND USE OR ACQUISITION OF
           PRIVATE PROPERTY COME UP?

           RESPONDER:  CERCLA ALLOWS EPA TO TAKE THE ACTION WE ARE
           PROPOSING.  THE LAWS ALLOW EPA TO TAKE REMEDIAL RESPONSE ACTIONS
           IT DEEMS NECESSARY AT SUPERFUND SITES.  ALL PROPERTY OWNERS
           HAVE BEEN SENT NOTICE LETTERS IDENTIFYING THEM AS POTENTIAL
           RESPONSIBLE PARTIES EPA HAS THE LEGAL ABILITY TO GO IN AND TAKE ACTION.

           COMMENTOR:  DOES THE PROPOSED CLEANUP REMOVE THE CHISMAN CREEK
           SITE FROM THE SUPERFUND LIST?  SOMEHOW THE PROBLEM SOUNDED MUCH
           MORE SERIOUS WHEN WE FIRST MET THAN IT SOUNDS NOW.

           RESPONDER:  THE CLEANUP ACTION WILL NOT IMMEDIATELY REMOVE THE
           SITE FROM THE SUPERFUND LIST.  ONLY WHEN IT CAN BE SHOWN THAT
           THERE IS NO LONGER ANY SIGNIFICANT DANGER DUE TO THE SITE CAN
           IT BE REMOVED FROM THE LIST.



           COMMENTOR:  AT THE FIRST MEETING, MANY OF US WERE PREPARED FOR A
           CONFLICT.  A VIRGINIA POWER REPRESENTATIVE SAID THAT IF EPA DID
           NOT CORRECT THE PROBLEM, VIRGINIA POWER WOULD.  VIRGINIA POWER
           WOULD PAY ALL BILLS AND TAKE FAST ACTION.  IN NEWSPAPER REPORTS
           SINCE THEN, VIRGINIA POWER KEEPS TRYING TO DOWNGRADE THE
           PROBLEM.  VIRGINIA POWER NOW SAYS THAT IF EPA DOESN'T CLEAN UP
           THE PROBLEM, THEY WILL DO IT -- IF THEY HAVE TO.  IF VIRGINIA
           POWER WAS WILLING TO PAY FOR THE CLEANUP WHEN IT WAS A LOT MORE
           THAN IT IS NOW, WHY DOESN'T EPA CLEAN UP THE SITE NOW AND SEND
           VIRGINIA POWER A BILL?

           RESPONDER:  IT IS A FACT THAT VIRGINIA POWER CAN CLEAN UP THE
           SITE FASTER.  RATHER THAN USING EPA'S MONEY UP FRONT, EPA WOULD
           LIKE TO REACH AN AGREEMENT WITH THE RESPONSIBLE PARTIES SO THEY
           ASSUME THE COST.  EPA PREFERS NOT TO SPEND THE TAXPAYER'S MONEY
           FIRST.  SOME CLEANUPS CANNOT BE ACCOMPLISHED THROUGH AGREEMENTS
           WITH RESPONSIBLE PARTIES, AND EPA PREFERS TO USE SUPERFUND FOR
           THOSE INSTANCES.

        3) GENERAL QUESTIONS AND COMMENTS

           COMMENTOR:  HOW DO YOU DETERMINE LIABILITY?

           RESPONDER:  FOR QUESTIONS REGARDING RELEASE OF LIABILITY, YOU
           SHOULD CONTACT THE EPA LEGAL DEPARTMENT.

           COMMENTOR:  ARE THERE OTHER PLACES LIKE THIS IN THE U.S.?  IS
           TECHNOLOGY BEING USED FROM THESE OTHER SITES?

           RESPONDER:  YES, THERE ARE SIMILAR SITES, BUT NOT ON THE NPL.
           EPA REPRESENTATIVES WERE NOT AWARE OF THE SPECIFIC TECHNOLOGIES
           BEING USED AT THOSE SITES.

           COMMENTOR:  IS THERE A HEALTH RISK AFTER THE PITS ARE CAPPED AT
           THOSE SITES?

           RESPONDER:  WE DO NOT HAVE MUCH INFORMATION ABOUT EXPOSURE
           RISKS AT CAPPED SITES.  UNDER THE NEW LAWS, THE CENTER FOR
           DISEASE CONTROL WILL SELECT AN AREA AND WILL PERFORM EXTENSIVE
           STUDIES TO OBTAIN INFORMATION ABOUT HOW PEOPLE'S HEALTH IS
           BEING AFFECTED BY THESE SITES.

           COMMENTOR:  WHAT IS THE COST TO EXCAVATE THE PITS?

           RESPONDER:  TO EXCAVATE THE PITS WOULD COST ABOUT $49 MILLION.

           COMMENTOR:  WHY IS THAT FIGURE SO HIGH?

           RESPONDER:  THERE WILL BE APPROXIMATELY ONE MILLION CUBIC YARDS
           OF ASH HAULED AWAY FROM ALL PITS, AND THAT MATERIAL MUST BE
           DISPOSED AT A FEDERALLY APPROVED HAZARDOUS WASTE FACILITY.
           TIPPING FEES AT SUCH FACILITIES ARE EXTREMELY HIGH.

           COMMENTOR:  WHEN WILL THE WATER LINES BE INSTALLED?

           RESPONDER:  THE ANSWER DEPENDS ON WHO PAYS FOR INSTALLATION AND
           HOW LONG IT TAKES TO GET A CONTRACTOR.  WHEN AN AGREEMENT IS
           REACHED WITH THE RESPONSIBLE PARTY, EPA CAN SET UP A TIMETABLE.

           COMMENTOR:  IN THE MEANTIME, SHOULD RESIDENTS HAVE THEIR WATER EXAMINED?

           RESPONDER:  EPA DOES NOT BELIEVE THERE IS CURRENTLY A PROBLEM
           WITH THE WATER RELATED TO THIS SITE.



           (FROM THE DIRECTOR OF THE COUNTY DEPARTMENT OF PUBLIC UTILITIES)
           MY OFFICE WILL HELP YOU FIND A PLACE TO HAVE WATER SAMPLES
           EXAMINED.  HOWEVER, THE WATER IN CHISMAN CREEK AREA WAS "BAD" TO
           START WITH.  THERE IS NO "GOOD" WATER IN ANY WELL BELOW THE
           NAVAL WEAPONS STATION.  YOU WILL PROBABLY WANT TO FIND OUT
           WHETHER THERE HAS BEEN POLLUTION OF THE WELL FROM NEARBY SEPTIC TANKS.

           COMMENTOR:  IS THERE SOMETHING SUCH AS PUTTING UP SIGNS THAT CAN
           BE DONE TO KEEP PEOPLE OUT OF THE AREA, PARTICULARLY FROM
           KICKING UP THE FLY ASH?

           RESPONDER:  WE CAN EXPLORE THE OPTIONS FOR KEEPING PEOPLE OUT.
           ONLY IN EMERGENCY CONDITIONS CAN EPA PUT UP SIGNS.  WE WILL SEE
           IF SOMETHING CAN BE DONE, HOWEVER.

        C. WRITTEN COMMENTS

        1) THE FOLLOWING COMMENTS WERE RECEIVED FROM THE STEWARDSHIP
           COMMITTEE IN A RESOLUTION THROUGH YORK COUNTY BOARD OF
           SUPERVISORS CHAIRMAN BEN RUSH.

           COMMENTOR:  THE COMMITTEE GENERALLY ENDORSES THE PREFERRED
           REMEDIAL ALTERNATIVE, BUT BELIEVES THE FOLLOWING ISSUES SHOULD
           BE STUDIED FURTHER:

           GROUND WATER FLOW THROUGH THE PITS.  THE COMMITTEE IS CONCERNED
           THAT THE RI DATA WAS COLLECTED DURING A PARTICULARLY DRY PERIOD
           AND MAY NOT BE REPRESENTATIVE OF TYPICAL CONDITIONS.

           EQUILIBRIUM AND EXCHANGES BETWEEN WATER BOUND PARTICLES AND THE
           WATER FLOWING THROUGH THOSE PARTICLES.

           GEOLOGICAL AND HYDROGEOLOGICAL CONDITIONS AND THE PERMEABILITY
           OF FLY ASH DEPOSITS.

           ALTERNATE ACCESS RESTRICTIONS.  THE COMMITTEE DOES NOT SUPPORT
           AN OPTION WHICH CALLS FOR CHAIN LINK AND BARBED WIRE FENCING
           AROUND THE PITS.

           FINAL REMEDIAL ACTIONS SHOULD BE CONTINGENT UPON THE FINDINGS
           OF THE U.S. FISH AND WILDLIFE STUDY NOW UNDERWAY.

           RESPONDER:  EPA WILL CONTINUE TO WORK WITH THE STEWARDSHIP
           COMMITTEE AND YORK COUNTY TO MAKE SURE THE CLEANUP IS
           ACCOMPLISHED EFFICIENTLY AND BASED ON ACCURATE AND COMPLETE
           DATA.  IT SEEMS THAT WE DO HAVE AN AGREEMENT IN PRINCIPLE ON THE
           REMEDIAL ALTERNATIVE.  EPA WILL EVALUATE THE EFFECTIVENESS OF
           THE PROPOSED CLEANUP UPON COMPLETION OF THE U.S. FISH AND
           WILDLIFE STUDY.

        2) THE FOLLOWING COMMENTS WERE RECEIVED FROM VIRGINIA POWER COMPANY
           IN COMMUNICATIONS DATED SEPTEMBER 18, SEPTEMBER 23, AND SEPTEMBER 25.

           COMMENTOR:  PERMANENT FENCES THAT INTERFERE WITH THE BENEFICIAL
           USE OF THE SITE SHOULD NOT BE CONSTRUCTED.

           RESPONDER:  EPA AGREES WITH THIS COMMENT.  DURING DESIGN, EPA
           WILL SELECT AN ALTERNATIVE METHOD TO INSURE SOIL CAPS ARE
           PROTECTED, SUCH AS LANDSCAPING WITH DENSE VEGETATION.

           COMMENTOR:  LOW-PERMEABILITY SOIL COVERS ARE PREFERABLE TO CLAY
           CAPS AT THE SITE.  VIRGINIA POWER'S STAFF OF ENGINEERS AND
           CONSULTANTS HAVE STATED THAT LOW-PERMEABILITY CAN BE ACHIEVED



           USING SOIL OR SYNTHETIC LINERS INSTEAD OF CLAY.

           RESPONDER:  EPA AGREES WITH THE COMMENT FOR AREAS A AND B.  A
           SOIL LAYER OVERLAID WITH TOPSOIL AND VEGETATIVE GROWTH WILL BE
           SUFFICIENT TO MEET THE OBJECTIVE OF PREVENTING DIRECT CONTACT
           AND MINIMIZING EROSION.

           FOR AREA C, EPA WILL NOT AT THIS TIME REQUIRE CLAY ALTHOUGH, FOR
           COST ESTIMATING PURPOSES, CLAY WAS ASSUMED.  HOWEVER, A
           LOW-PERMEABILITY COVER IS NECESSARY TO MINIMIZE INFILTRATION SO
           THAT THE FLY ASH PIT CAN BE DEWATERED AND TREATMENT OF THE
           DISCHARGE FROM THE DRAIN SYSTEM CAN CEASE RELATIVELY QUICKLY,
           I.E. ONE TO THREE YEARS AFTER INSTALLATION OF THE DRAIN.  DURING
           DESIGN OF THE REMEDIAL ALTERNATIVE, VALUE ENGINEERING WILL BE
           CONDUCTED TO SELECT THE BEST COVER MATERIAL.  THE VALUE
           ENGINEERING WILL ALSO STUDY MEASURES TO MINIMIZE THE NEGATIVE
           IMPACTS TO THE ENVIRONMENT DURING CONSTRUCTION.

           AS DISCUSSED IN THE RECORD OF DECISION (ROD) UNDER THE SECTION
           TITLED "CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS", THE COVER
           ON AREA C SHOULD BE DESIGNED TO MEET ALL THE GENERAL PERFORMANCE
           STANDARDS OF THE RCRA LANDFILL CLOSURE REGULATIONS.

           FOR AREAS A AND B, ONLY THOSE PORTIONS OF THE RCRA REGULATIONS
           THAT ADDRESS MINIMIZATION OF EROSION AND PREVENTION OF DIRECT
           CONTACT WILL BE USED IN THE DESIGN OF THE COVER.

           COMMENTOR:  AREA C SHOULD NOT BE DEWATERED BECAUSE THE LEVEL OF
           NICKEL IN THE GROUND WATER IN AREA C MEETS ALL ENVIRONMENTAL
           STANDARDS, CRITERIA AND ADVISORIES.  TO DEWATER AREA C IS TO
           CLOSE THE BARN DOOR AFTER THE COWS HAVE LEFT.  IF ANY GROUND
           WATER TREATMENT IS NECESSARY, IT SHOULD BE CONDUCTED AT
           MONITORING WELL 3.  ADDITIONALLY, VIRGINIA POWER BELIEVES
           THERE IS NO SCIENTIFIC OR LEGAL BASIS FOR ANY REMEDIAL ACTION
           BASED ON CURRENT CRITERIA AND GUIDANCE FOR NICKEL.

           RESPONDER:  THE NCP REQUIRES, WITH LIMITED EXCEPTIONS, EPA TO
           SELECT A REMEDY THAT ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT
           AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
           REQUIREMENTS (SEE SECTION 300.68 (I)).  GUIDANCE FOR
           IMPLEMENTING THIS REQUIREMENT IS PROVIDED IN AN EPA MEMORANDUM
           TITLED "CERCLA COMPLIANCE WITH OTHER ENVIRONMENTAL STATUTES"
           DATED OCTOBER 2, 1985 (SEE 50 FEDERAL REGISTER 47946 - 47950,
           NOVEMBER 20, 1985).

           THE COMMENTOR CORRECTLY NOTES THAT THERE ARE NO MCLS FOR NICKEL
           ESTABLISHED UNDER THE SAFE DRINKING WATER ACT.  HOWEVER, EPA
           POLICY IDENTIFIES OTHER FEDERAL CRITERIA, ADVISORIES, GUIDANCE,
           AND STATE STANDARDS TO BE CONSIDERED (SEE 50 FEDERAL REGISTER
           47949).  RELEVANT AND APPROPRIATE GUIDANCE TO BE CONSIDERED IN
           THE CASE OF NICKEL ARE: HEALTH EFFECTS ASSESSMENTS (HEA),
           FEDERAL WATER QUALITY CRITERIA (AWQC), AND HEALTH ADVISORIES.
           FOR NICKEL THERE IS A HEA (SEE EPA/540/1-86-018, SEPTEMBER 1984
           OR NTIS-PB86-134293/AS) *, THERE IS A PROPOSED AWQC (SEE 51
           FEDERAL REGISTER 8361, MARCH 11, 1986) AND THERE IS A DRAFT
           DRINKING WATER HEALTH ADVISORY (OCTOBER, 1985).  SINCE THE
           GROUND WATERS DISCHARGE TO NEARBY SURFACE WATERS, THE AWQC WERE
           APPROPRIATE FOR CONSIDERATION.  AS DISCUSSED IN THE RECORD OF
           DECISION, UNDER "COMPLIANCE WITH OTHER ENVIRONMENTAL LAWS", THE
           MEASURED LEVELS AT MONITORING WELL 3 EXCEED ALL THE GUIDANCE
           LEVELS AND AT MONITORING WELL 5 SOME OF THE LEVELS ARE
           EXCEEDED.  NICKEL IS ALSO AN APPENDIX VIII CONSTITUENT UNDER RCRA.



           BECAUSE THE LEVELS OF NICKEL OUTSIDE OF AREA C EXCEED
           APPROPRIATE GUIDANCE AND BECAUSE NICKEL IS AN APPENDIX VIII
           CONSTITUENT THAT HAS BEEN RELEASED BEYOND THE BOUNDARIES OF AREA
           C, AND BECAUSE IT IS NECESSARY TO PROTECT PUBLIC HEALTH FROM
           THESE RELEASES, THE RELEVANT AND APPROPRIATE SECTIONS OF RCRA
           WOULD AUTHORIZE A CORRECTIVE ACTION TO BE TAKEN.  ADDITIONALLY,
           UNDER EPA'S CERCLA AUTHORITIES, EPA BELIEVES A REMEDIAL ACTION
           AT AREA C IS NECESSARY TO EFFECTIVELY MITIGATE AND MINIMIZE THE
           THREATS AND TO PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH AND
           WELFARE AND THE ENVIRONMENT.

           AFTER SCREENING TECHNOLOGIES AND EVALUATING ALTERNATIVES, AS
           DESCRIBED IN THE FEASIBILITY STUDY, EPA FOUND THAT DEWATERING OF
           AREA C COULD BE ACCOMPLISHED IN A COST-EFFECTIVE MANNER THROUGH
           THE USE OF DRAINS AND A VERY LOW-IMPERMEABILITY CAP ALONG WITH A
           TEMPORARY TREATMENT UNIT.  DEWATERING OF THE FLY ASH PITS WILL
           INSURE THAT THERE WILL BE NO RELEASE OF CONTAMINANTS INTO THE
           GROUND WATER.

           COMMENTER:  THE DRAIN SYSTEM PROPOSED BY EPA WILL BE TECHNICALLY
           INFEASIBLE TO IMPLEMENT.

           RESPONDER:  EPA BELIEVES THAT THE DRAIN SYSTEM CAN BE
           IMPLEMENTED AS PROPOSED.  CONSTRUCTION TECHNOLOGIES CAN BE FULLY
           EVALUATED DURING DESIGN TO INSURE SLOPE STABILITY OF THE FLY
           ASH PIT DURING INSTALLATION OF THE DRAINS.

           * NOTE:  EPA'S LETTER OF SEPTEMBER 17, 1986 TRANSMITTED A DRAFT
                    COPY OF THE HEA, AND REFERENCED A FEDERAL REGISTER
                    NOTICE WITH A DRINKING WATER GUIDANCE ON NICKEL.  THE
                    HEA WAS PUBLISHED IN FINAL FORM, AS REFERENCE ABOVE,
                    WITH NO SIGNIFICANT CHANGES FROM THE DRAFT (I.E. THE
                    AIC AND AIS VALUES ARE THE SAME), AND THE GUIDANCE
                    LEVEL (150 UG/L) IS THE SAME AS THE HEALTH ADVISORY LEVEL.

           THE SLOPES REQUIRED FOR THE DRAINS COULD BE LESS THAN THE 1%-2%
           SUGGESTED BY THE COMMENTOR.  THE DRAIN MUST ONLY FUNCTION TO
           KEEP THE WATER LEVEL FROM RISING INTO THE PITS; IT DOES NOT
           FUNCTION LIKE A STORM SEWER, WHICH IS DESIGNED TO INSURE A
           STRONG GRAVITY FLOW OF WATER.  THE DRAIN MUST BE DESIGNED
           ONLY TO INSURE THAT THE FLUID POTENTIAL IN THE DRAIN IS AT
           ATMOSPHERIC PRESSURE SO THAT THE WATER LEVEL AROUND AREA C
           WILL BE LOWERED.

           THE DRAINS SHOULD NOT CAUSE ANY SIGNIFICANT CONTAMINATION OF THE
           YORKTOWN FORMATION.  THE COMMENTOR WAS CONCERNED THAT IN ITS
           NATURAL CONDITION, THE YORKTOWN FORMATION IS RELATIVELY
           IMPERMEABLE TO GROUND WATER FLOW FROM THE TABB FORMATION AND
           THAT THE DRAIN WOULD ALTER THESE NATURAL CONDITIONS.  THE RI
           FOUND THAT THE YORKTOWN, AS DEFINED IN THE RI, IS NATURALLY
           PERMEABLE AND THE COMMENTOR HAS NOT PROVIDED ANY INFORMATION TO
           SHOW THAT THE INSTALLATION OF THE DRAINS WILL HAVE A SIGNIFICANT
           IMPACT ON THE DEGREE OF INTERCONNECTION CURRENTLY EXISTING
           BETWEEN THE TABB AND YORKTOWN FORMATIONS.

           COMMENTOR:  THE PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION
           (PHEE) UNNECESSARILY AND INACCURATELY OVERSTATES THE POTENTIAL
           ADVERSE HEALTH EFFECTS.

           RESPONDER:  THE BASIS FOR THE PHEE CALCULATIONS ARE CLEARLY
           DESCRIBED IN THE REPORT.  EPA IS MAKING ITS DECISIONS PRIMARILY
           ON FILTERED SAMPLES, AS SUGGESTED BY THE COMMENTOR (I.E. NICKEL
           LEVELS OUTSIDE OF AREA C).  EPA RECOGNIZES THAT THERE IS DEBATE



           OVER THE CARCINOGENICITY OF ARSENIC, AND HAS TAKEN THIS
           UNCERTAINTY INTO CONSIDERATION.  AS SAMPLING RESULTS HAVE SHOWN,
           THERE ARE COMPOUNDS OTHER THAN NICKEL THAT ARE ELEVATED IN ALL
           THESE DISPOSAL AREAS (I.E. CHROMIUM, SELENIUM, ETC.).  EPA
           BELIEVES THE INFORMATION IN THE PHEE IS USEFUL FOR EVALUATING
           THE RISKS POSED BY THE SITE.  BASED ON THE RI, FS, THE PHEE, AND
           THE DOCUMENTS LISTED ON THE ROD'S DECLARATION PAGE, EPA BELIEVES
           THAT THERE IS SUFFICIENT INFORMATION TO SELECT THE RECOMMENDED
           ALTERNATIVE.

    IV. REMAINING CONCERNS

        COMMUNITY MEMBERS ARE ADAMANTLY OPPOSED TO A REMEDIAL SOLUTION
        WHICH WOULD RENDER THE PIT AREAS COMPLETELY UNUSABLE.  EPA HAS
        INDICATED THAT IT WILL EXAMINE OTHER OPTIONS FOR LAND USE CONTROL.
        YORK COUNTY, THE CHISMAN CREEK STEWARDSHIP COMMITTEE AND VIRGINIA
        POWER HAVE VOICED SEVERAL SUGGESTIONS AND CONCERNS RELATED TO THE
        INFORMATION IN THE RI AND FS DOCUMENTS.  THESE CONCERNS ARE
        OUTLINED IN THIS DOCUMENT.  ALL 3 GROUPS PARTICULARLY AND THE
        COMMUNITY IN GENERAL SHOULD BE A CONTINUING PART OF THE DECISION
        MAKING PROCESS REGARDING THIS SITE.



                                APPENDIX A

   - APRIL 23, 1984 -- EPA HELD A PUBLIC MEETING ON THE WORKPLAN FOR THE RI/FS.

   - SEPTEMBER 10-13, 1984 -- EPA VISITED RESIDENTS AND DISTRIBUTED
     A FACT SHEET WHICH EXPLAINED FUTURE PLANS FOR THE SITE.

   - DECEMBER, 1985 -- EPA ISSUED A PRESS RELEASE ON THE RI.

   - DECEMBER, 1985 -- PUBLIC MEETING ON THE REMEDIAL INVESTIGATION.

   - AUGUST 25, 1986 -- LOCAL OFFICIALS AND RESIDENTS WERE CONTACTED
     REGARDING THE RELEASE OF THE FEASIBILITY STUDY.

   - AUGUST 26, 1986 -- THE FS WAS DISTRIBUTED TO 4 INFORMATION CENTERS
     IN THE COMMUNITY.  A PRESS RELEASE ON THE FS WAS ISSUED.

   - SEPTEMBER 11, 1986 -- EPA MET WITH THE STEWARDSHIP COMMITTEE.

   - SEPTEMBER 15, 1986 -- THE COMMENT PERIOD WAS EXTENDED TO SEPTEMBER 24.

   - SEPTEMBER 22, 1986 -- EPA HELD A PUBLIC MEETING ON THE FS.



                                    TABLE 1
                           INAPPLICABLE TECHNOLOGIES

   GENERAL RESPONSE
        ACTION       TECHNOLOGY/TECHNOLOGY OPTION        COMMENTS

   CONTAINMENT       CAPPING WITH ASPHALT,
                       CONCRETE                    SUSCEPTIBLE TO CRACKING
                                                   FROM SETTLEMENT, FROST
                                                   HEAVE (NOT SELF-HEALING)

                     VERTICAL BARRIERS:
                       GROUT CURTAIN               NOT APPROPRIATE FOR SITE
                                                   CONDITIONS; DIFFICULT TO
                                                   ASSURE INTEGRITY

                       SHEET PILING                INTERLOCKS DIFFICULT TO
                                                   SEAL; NOT WATER-TIGHT

                       VIBRATING BEAM              DIFFICULT TO ASSURE
                                                   INTEGRITY

                     HORIZONTAL BARRIERS:
                       BLOCK DISPLACEMENT          DIFFICULT TO ASSURE
                                                   CONTINUITY; NOT
                                                   COMPATIBLE WITH SITE
                                                   CONDITIONS

                     GRADIENT CONTROL:
                       EXTRACTION WELLS            NOT AS EFFICIENT OR
                                                   COST-EFFECTIVE AS DRAINS

   WATER TREATMENT   BIOLOGICAL PROCESSES          NOT APPLICABLE FOR THE
                                                   REMOVAL OF INORGANIC
                                                   CONSTITUENTS

                     PHYSICAL PROCESSES:
                       ACTIVATED CARBON            HIGH DOSES/COST REQUIRED
                                                   COMPARED TO CHEMICAL
                                                   PRECIPITATION

                       ION EXCHANGE                INEFFICIENT IN
                                                   COMPARISON TO OPTIMUM
                                                   TECHNOLOGIES

                       REVERSE OSMOSIS             NOT APPLICABLE FOR MANY
                                                   WASTE STREAM
                                                   CONSTITUENTS, COSTLY

                     THERMAL PROCESSES             NOT APPLICABLE TO
                                                   INORGANIC CONSTITUENTS



   WATER DISCHARGE   ONSITE:  AQUIFER              NO ADVANTAGE IN
                       REINJECTION                 COMPARISON TO DIRECT
                                                   SURFACE WATER DISCHARGE,
                                                   YET MORE COSTLY

                     OFFSITE:  POTW                NOT ACCEPTABLE TO YORK
                                                   RIVER WWTP; NO ADVANTAGE
                                                   FOR THE DISCHARGE OF
                                                   TREATED WASTEWATER

                     INDUSTRIAL WWTP               NOT COST EFFECTIVE FOR
                                                   FLOW RATES ANTICIPATED
                                                   AT THE SITE

   SOIL/FLY ASH      STABILIZATION/SOLIDIFICATION:
   ONSITE TREATMENT    EXCAVATE/MIX/REPLACE        TECHNICAL IMPLEMENTATION
                                                   CONSTRAINTS DUE TO HIGH
                                                   WATER TABLE; HIGH COST

                     IN-SITU INJECTION             RELATIVE IMPERMEABILITY
                     (PERMIX (TM) PF-5             OF FLY ASH MAKES THIS
                     STABILIZATION SYSTEM)         TECHNOLOGY INFEASIBLE;
                                                   DIFFICULT TO ASSURE
                                                   COMPLETE MIXING,
                                                   PRIMARILY APPLICABLE TO
                                                   SLUDGES AND SEMI-SOLIDS

   SOIL/FLY ASH      ONSITE RCRA LANDFILL          SITE IS UNSUITABLE FOR
   DISPOSAL                                        CONSTRUCTION OF A RCRA
                                                   LANDFILL DUE TO HIGH
                                                   WATER TABLE, FLOODPLAIN
                                                   LOCATION, AND
                                                   CONSTRICTED AREA.


